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METAL CONTAINERS LTD., 17 WATERLOO PLAGE, PALL MALL, LONDON 


ery WORKS: ELLESMERE PORT & RENFREW. ASSOCIATED COMPANIES OVERSEAS 
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SPECIFY SIGMUND 
CHEMICAL & PROCESS PUMPS 





pecifi _ gest WILE PO TEAM VALLEY 
- ontyY THE GATESHEAD II 
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of CYANACETIGC and fe 
pS 3 
MALONIC ACIDS yeu 
ee ign, 
= 
Your enquiries for 


these valuable organic 
intermediates, Cyvana- 
cetic. malonic esters and 
their alkylated derivatives 
which we manufacture 


a in large quantities will 


j Es, | gladly receive our attention 


PHARMACEUTICAL LABORATORIES GEIGY LTD. 


Rhodes... Middleton. MANCHESTER FC.19 
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gauging 
the needs | 
of the Chemical 


Industry 


Liquid Level Indicators and 
Controllers. For Fuel Oil, 


Water, Corrosives, etc., Storage. 


Pressure Switches. For Control 
of Burners, Air Supply, 
Filter Blockage, Boiler Control. 


Thermometers. Mercury-in-stee! 
Or vapour pressure, 


rigid stem or remote reading. 


Draught and Pressure Gauges. 
Ranges from 2” W.G. to 
8,000 Ib. P.S.1. 


Panels. Manufactured, wired 
and installed. 





& @ 
a i al * 
For full details “si I | . 
write to: - a ma 


K.D.G. INSTRUMENTS LTD 
PURLEY WAY, CROYDON 
Thornton Heath 3868 





Wherever 
CORROSION 


is a problem 


* 
these leading firms 


cC.W.S. LTD., London’) Manchester 
BARNSLEY CO-OPERATIVE SOC. LTD., 
BRIGHTON CO-OPERATIVE SOC. LTD., 


ENFIELD HIGHWAY CO-OPERATIVE 
soc. LTD., 


LEICESTER CO-OPERATIVE SOC. LTD., 


COW & GATE LTD., 


Somerset/South Wales/London 


EXPRESS DAIRY CO. LTD., 


London/Provinces 

UNITED DAIRIES LTD., London 
GUERNSEY STATE DAIRY 
PEPSI-COLA LTD., London 

H.P. SAUCE Ltd., Birmingham 
TATE & LYLE, Liverpool 

U.D. ENGINEERING CO. LTD., London 

H.A. JOB LTD., Hanworth 


SANDOZ LTD., Leeds 


* 


consult 
and employ 





ACALOR 














ACALOR (1948) LIMITED 
KELVIN WAY, CRAWLEY, SUSSEX 


rel.: Crawley 1571 (3 lines 














don 


TED 
SSEX 
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. 


CONCENTRATED» 


SULPHURIC 
ACID 


one 


Sopliom 


* 
j 
; 


This photograph was taken 
at the factory of Distillers 
Co. (Biochemicals Ltd., 
Speke, Liverpool 


RED for danger - 


GEON ror sarery ! 


This man’s job brings him into close contact with 


highly concentrated Sulphuric Acid... but he is 
completely safe because the protective clothing he is 
wearing is made with *Geon PVC... . it will resist 


acids, alkalis, acid gases and solvents and is unaffect- 
ed by oil, petrol and grease. To every branch of 
industry Geon PVC brings a greater measure of 
safety. 

Protective clothing supplied by NorTuHipe Ltp., 
made by JAMES NorTH Ltp. using PVC coated 
fabric made with Geon PVC. “teon” is areg'd Trade Mark 
*Geon materials are polyviny! chloride plastics. Ask 
for descriptive Booklet No. 113 f. - on request. 


BRITISH GEON LIMITED 
SALES AND TECHNICAL SERVICE 


DEVONSHIRE HOU SE : PICCADILLY . LONDON 





Telephon Viayvfair 8867 (47 lines 
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paseasenensstessaenitennaaaeeemasicae 


WAAAY 


REGD. TRADE MARK 


| SS Imperrrous | 











Manufactured in Engiand by: 


| BRITISH ACHESON ELECTRODES LTD. 


Telephone : ROTHERHAM 4836 (4 lines) Telegrams : ELECTRODES, SHEFFIELD 
BRITAIN’S LARGEST MANUFACTURERS OF GRAPHITE ELECTRODES & ANODES 


ae ee a = — ee hd ee Se ee 
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Tanks & Tankers 
We specialise in the fabrication of tanks 
and tankers for the storage and trans- 
port of all kinds of liquids. We can 
produce to your individual specification 
in mild steel, stainless steel, or COLCLAD 
steel. Look to pewco for your needs. 


Electric Welding Co.Ltd. 
GENERAL ENGINEERS 
BELLSHILL © SCOTLAND 
*Phone: Bellshill 2381/3 *Grams: *‘ Dewco 
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’ Bellshill 




















yj 








PIONEERS OF PROGRESSIVE PROCESSING TECHNIQUES 


For well over a century and in all corners of the globe, Bennetts 
have led the way in the design, manufacture and installation of 
specialized equipment for processing an ever-widening range of products 
for the Chemical, Pharmaceutical, Food, Distilling and other industries. 
Much of this equipment has been devised by us to solve specific problems 
set by individual manufacturers. We will gladly advise you in the 
design of your own plant and quote you for your requirements. 





DISTILLATION COLUMN IN COPPER — EA WATER DISTILLATION PLANT 
7 FT. 9 IN. DIA. BY 40 FT. HIGH 








CONTINUOUS RECTIFYING STILI TAINLESS STEEL EVAPORATOR 
OR SULPHITE LIQUOR, 


BENNETT, SONS & SHEARS LTD. 





STAINLESS STEEL - COP: 


HEAD OFFICE: 9-13 GEORGE STREET MANCHESTER SQUARI LONDON w.! 


TELEPHONI WELBECK 820! 4 LINES WORKS BIRMINGHAM, LEEDS, LONDON 
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R. CRUICKSHANK LTD 


w.l CAMDEN STREET BIRMINGHAM | 
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Hydrofluoric Acid and 


Fluorides 


Fluoboric Acid and 


Fluoborates 


Hydrofluosilicic Acid 


and Silicofluorides 





Cyanides of Cadmium, 
Copper, Gold, Nickel, 
Potassium, Sodium, 
Silver, Zinc 


Nickel and Zinc Com- 
pounds 

Liver of Sulphur 

Prepared Plating Salts 
for Brass, Cadmium, 
Chromium, Copper, 
Nickel, Silver, Tin, 
Zinc, etc. 


Copper Salts : 


Carbonate, Chloride, 
Nitrate, etc. 
Phone 
Central 8553 (6 lines) 
Grams 


Cruickshank, Birmingham 























\ 
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PACKAGING EXHIBITION | 


OLYMPIA tuesday Jan.18°- Friday Jan. 28° 
Yl 








haa) 
Beane ay 


On the 

First Floor National Hall, 

a comprehensive display of 

automatic wrapping and 

carton forming machinery 
in association with 


Tan 



















THE 


FORGROVE MACHINERY 
CO. LTD. 


and THE 


PACKAGE MACHINERY 
CO., U.S.A. 





| BAKER PERKINS] 3 


ONGN eI 
WESTWOOD WORKS - PETERBOROUGH 





1955 8 January 1955 











B.244A 





THE CHEMICAL AGE 


A high-quality synthetic 
product meeting the most 





stringent industrial 
requirements. 


A grade of refined cresylic 
acid of distillation range 





approximately 215—230°C. 
Total tar acid content 
99-5 to 100%. 


Availability: Ample supplies for prompt 
delivery in road tank-wagons 


and in 40/45 gallon drums. 


For further information, consuit: f | : 


IMPERIAL CHEMICALINDUSTRIESLTD. —_ 
LONDON, S.W.!I 


2 











| 
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BP. INSTRUMENT INFORMATION 





B.T.L. 


Electrometric Apparatus 





for < @ Burette for Kar 
' : Fischer Reagent and 
Burette for methano 


KARL FISCH ER ; — for 
TITRATIONS | 





S Micro-ammeter with 

scale marked “ Ex- 
s cess Water” and 
** Excess Fischer” 
Self-contained with a built-in 





end-point indicating = circuit 


of high sensitivity, so that a 


nections incorpor 





no external potentiometer is { ated to enable dr 
nitrogen to be pass 
required. ed over contents of 
the reaction vessel 
= 
| @ Three types of re 
é action vessel ava 








PRICE £65 EX WORKS able (a) standard a 
liiustrated (6) wil 


AVAILABLE FOR F side tube for filling 


(c) with side tub 
i for filling and base 
IMMEDIATE DELIVERY aS tube with stopcoct 


for draining 
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TIN-PLATE 
CONTAINERS 


INCLUDING ROUND TAPERS 
IN A RANGE OF FITTINGS 
AND ALSO DEEP CHANNEL 
(Doubletite) LEVER LIDS, etc 











J. F. FARWIG & CO. LTD. 
208-214 YORK ROAD + BATTERSEA 
LONDON = S.W.1! 







Telephone : Battersea 7008 






, Telegrams : Caldrigen Batt London 
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the down pipe A 





The material to be centrifuged 'S fed into 
Surplus liquor leaves the outer casing through discharge PIPE B 
shed out of the basket down discharge chute © 


Solids are ploug 
ADBS N 
CENTRIFU GALS 
L SEPARATION _ 


modern me separating 

i irect-electric 
by specialists to 
c with maximum 


adopt 
solids from \iqui 
Centrifugals 
achieve the hi 


reliability: 
is 


i\|ustrated 
treatment 
a 


e 80 Centrifugal 
for batch 
entation » 
factured 


The TyP 
articularly suitable 
by direct-fi 


plete range 
omers § 


or sedim 


\cration 
i is manu 


equirem 


ents. 


com 
Lo suit cust 


THOMAS BRO 
HUDDERSFIE 


FUGAL SPECIALIST 


LD. phone 5 


5s SINCE 1864 








CENTRI 
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When it’s 
a question of 


HUMIDITY 


_ consult . . . 
NEGRETTI & ZAMBRA _ 





Manufacturers of 


instruments for the NEGRETTI & ZAMBRA LIMITED, 


fidication, recording, controlling of 122 REGENT STREET, LONDON, W.1 


femperature, pressure, liquid level, 


, slephone: REGent 3406 Telegrams: Negretti, Piccy, London 
ume, specific gravity, humidity. et. Telephone e £ c 
{/so meteorological and aircraft BRANCHES: Birmineham, Cardiff, Glasgow, Leeds, Manchester 
nstrument Nottingham. Agents or Subsidiaries in most countries 
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CHEMICALS AND PETROCHEMICALS 











Acetic Acid Dodecylbenzene Maleic Anhydride 
Acetic Anhydride Ethanol Methanol 
Acetylene Ethanol Amine Nitrotoluene 
Acrylonitrile Ethyl Acetate Phenol 
Ammonia Ethyl Benzene Phthalic Anhydride 
Benzene Ethy! Chloride Propylene 
Butadiene Ethylene Dichloride Sodium 
Butryraldehyde Ethylene Oxide Sulphur 
Carbon Black Fertilizer Styrene 
Cumene Glycol Synthetic Rubber 
Dibutyl Phthalate Hydrogen Cyanide Toluene 
Dodecene lsopropanol Xylene 





Ce 


The products listed on this page are typical of those made in the plants designed by 
Badgers for the chemical and petrochemical industry. 

Badgers offer complete engineering services based on a wide background of British and 
American experience 


E. B. BADGER & SONS LIMITED 


Afhliared with STONE & WEBSTER ENGINEERING CORPORATION, 
Badger Process Division, U.SA 


99 ALDWYCH, LONDON, W.C.2 


Process Engineers and Constructors for the Petroleum, Chemical and Petro-Chemical Industrie 
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its 
cheapest, 


ee Mage 
. fa 


‘Convenient 







* 


NEEDLES 


Users throughout the World are 
finding that odourless, non-dusty 
Empicol LZV Needles are the best 
possible form of Sodium Lauryl Sul- 
phate. They are cheaper to use, 


cleaner and easier to handle and store. 


MARCHON PRODUCTS LTD. 


Head Office : Whitehaven - Telephone 
Whitehaven 650 & 797 (8 lines) + Tele- 
grams : Marchonpro, Whitehaven - London 
Office : 140 Park Lane, W.1 Telephone 
Mayfair 7385 (3 lines) Telegrams: Mar- 
chonpro, Audley, London. 


Manufacturers of : ORGANIC DIVISION : fatty alcoho! sulphates (EMPICOLS), emulsifiers 
(EMPILANS), self-emulsifying waxes (EMPIWAXES), alky! aryl sulphonates (NANSAS) and 
other detergent bases, additives and emulsifiers in powder, paste and liquid forms; higher 
Primary fatty alcohols (LAUREX). INORGANIC DIVISION : phosphoric acid and complex 
phosphates (MARPHOS and EMPIPHOS). 


MAR 


$7 
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OIL REFINING 

FOUNDRY MOULDING SANDS 
= WELL DRILLING 

EMULSIONS 

SUSPENSIONS 
PHARMACEUTICAL PRODUCTS 
TEXTILE FINISHING 


* 
CATALYSTS 

CARRIERS FOR CATALYSTS, 
PIGMENTS OR INSECTICIDES 






for information on these and many other uses write to 


| THE FULLERS EARTH UNION LIMITED 
PATTESON COURT, NUTFIELD ROAD, REDHILL, SURREY 
a TELEPHONE: REDHILL 352! . TELEGRAMS FULLION REDHILL ITF 





“CALLOW ROCK’ 
High-Calcium i} » r for Industry 








Gas-burnt from selected Mendip Mountain Limestone, 
and unsurpassed for chemical activity and uniformity 


QUICKLIME HYDRATED LIME 
(Calcium Oxide) (Calcium Hydroxide) 
of the highest commercial quality, in Standard and Superfine grades to 
in lumps or in coarse powder form meet most industrial requirements 


EXPORT ORDERS 


Special attention, based on long experience, is given to export 
orders, packed and marked to suit customers’ needs 


The Callow Rock Lime Company Ltd. 
Cheddar, Somerset 


Agents: DURHAM RAW MATERIALS, LTD., !-4, Great Tower Street, LONDON, E.C.3 


———1<< 
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GRAPHIC 
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MODEL 53/58 CONSOTROL 


er and controller small 
€ agh for graph console presentation 
ying 2 panel space no larger 


than 6” x 6° 









MODEL 52 CONSOTROL 


Another high-grade strument in the 


same series but designed for indicating and 





ase dimensions are 7.4," 





STABILFLO VALVES 


A high quality atr-operated contro 
valve with exponential characteristic, 
designed especially for use with the 
controliers shown on this page 

















CONV 

















MODEL 40 RECTANGULAR 


A well-known and well-proven instrument 

measuring |7° high by 143° wide and 

available for indicating, recording and/or 
g with either mechanica 


Dy alog electronic measuring systems 











ROUND FORM SERIES 















CONVENTIONAL 
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Coumietaie splashless in operation 


The ALL FILM FLOW induced draught Cooling Tower is ideal for most cooling processes 


FILM COOLING TOWERS (1925) LIMITED 


LIONEL ROAD «+ KEW BRIDGE «© BRENTFORD «+ MIDDLESEX 
Telephone : Chiswick 2953/4 


Telegrams : Aloof, Westphone, London 











ULTRASORB ACTIVATED CARBON 


AND 


SOLVENT RECOVERY PLANT 


We have long experience in designing solvent recovery plants 
and in manufacturing activated carbon of various grades suitable 
for different purposes. Plants supplied twenty-five years ago still 
maintain high efficiency with reliability and safety. ULTRASORB 
carbons are available for recovery of most industrial solvents, 
benzole extraction, water purification and other gas and liquid 
phase applications. 


BRITISH CARBO NORIT UNION LIMITED 


176, BLACKFRIARS ROAD, LONDON, S.E.1. 
TELEPHONE: WATERLOO 7744 CABLE: BRICARBUN SEDIST, LONDON 














ED 
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orat lsh cldhany, 





lo our Shop comes every type of 


plant and equipment to be made 
resistant’ to chemical attack. 
Amongst this work are many 
items requiring the highest degree 
of craftsmanship gained from 
many years of experience. For 
many customers we also design 
and fabricate to their individual 
requirements. 














ponent 
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No overllow... 
No running dry... 


The | ntre te p id i 


pe Be Se i anak AP 
Controt uni y around £12. - e : 
For non { 


Elcont Py 


ae 


cin ELCONTROL 
AUTOMATIC LEVEL CONTROLS 


MARK Send for Data She 


ELCONTROL (0 wrnouam piace, LONDON, W.1 Tel. AmBossodor 267 


ERR RAR MEISE 






TRADE 















Amongst our comprehensive range of Mercury-in Steel and Glass types 
you will find a Thermometer for most purposes, but we are always ready 
to co-operate in producing special instruments. Our prices are com- 
\ petitive and deliveries prompt Write or telephone for Brochure C, 
SUPREME 4 : S. BRANNAN & SONS, LIMITED 
BRANNAN FE . , Cumberland Thermometer Works, Cleator Moor, W. Cumberland and 


ACCURACY bas rie Clinitherm Wks., Dalmain Rd., Forest Hill, S.£.23. Tel: Forest Hill 3414 | 











a 


LS 


267! 
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HELPING INDUSTRY 
PROTECT ITS WORKERS 





CAS 
INDICATOR 


This self-con- 
tained portable 
instrument quick- 

ly and accurately 
samples and cests 
combustible gases or 
vapour-in-air mixtures 
for explosibility The 
indicator gives a direct 
reading in a few seconds 
showing whether the at 
mosphere, under test, is 
below the lower ex 
plosive limit and indi 
cates how nearly it 
approaches the ex- 
plosive limit 
is light in 
weight; easy to 
use economicai 
to maintain 


COMBUSTIBLE 


wv 


The M's‘A 
EXPLOSIMETER 


for use where there’s danger 


from HYDRO-CARBON GASES 





Is a simple, sturdy, compact, inexpen- 


sive and instantaneous combustible 
Gas Indicator, thoroughly efficient in 
operation and easy to use. Accumula- 
tion of Hydro-Carbon Gases is im- 


mediately detected. 


Write for full particulars and 


descriptive literature. 














The MeS:A comsustiste 


GAS ANALYSER 


with Audible 
and Visual 
Alarm 


Is an instrument 
designed to contin- 
uously analyse air 
for the presence of 
combustible gases 
or vapours up to 
the Lower Explo- 
sive Limit of the 
materialinair. Itis 
adaptable to an- 
alysing above the 
L.E.L. by providing 
a special flow 
system. Upon de- 
tecting the com- 
bustible constitu 
ents for which it 
has been cali- 
brated it gives an 
accurate indica- 
tion of the degree 
of concentration. 





The M's‘A 
DUSTFOE 


RESPIRATOR 


This respirator 
furnishesexcellent 
protection against 
non-toxic dusts 
Ic is clean, cool 
and comfortable 
to wear 

Light in weight 
and easy to handle 
the vision of the 
wearer is not 
affected 









> 
MINE SAFETY APPLIANCES COMPANY LTD) 


QUEENSLIE INDUSTRIAL ESTATE, GLASGOW, E.3 Telephone: Shettleston 3421. "Grams: *Minsaf’ Glasgow 
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FOR ALL TYPES OF BOILERS 














Durability 
Efficiency 


Patents 
207123 
490306 
581396 
AIR SPACE DESIGNED 
TO SUIT DRAUGHT 
AND FUEL HEAT 
RESISTING METAL 














COLLINS IMPROVED FIREBARS, LTD. 


51, THE MALL EALING LONDON, W.5 | 














HOLLAND-S.L.M. 
ROTARY COMPRESSORS % VACUUM PUMPS 





Sizes to meet 
Capacities : 3-8000 cu. ft./min. all requirements 


THE B.A. HOLLAND ENGINEERING CO, LTD. 


I5, DARTMOUTH STREET, LONDON, S.W.! 
Telephone : WHI 2823 Telegrams : Picturable, London. 
LINDO LODGE, CHESHAM, BUCKS. -—- WORKS : SLOUGH, BUCKS. 
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CANDY 


‘MINOR’ METERING 
PUMPS are used extensively in the 


Chemical Industry for numerous and varied 
applications. The photograph shows one of 
the sites where a number of our pumps are 
installed The Department of Atomic 
Energy's factory at Sellafield. 





We shall be pleased to send you our Minor 
Metering Pump publication on request. 


THE GANDY FILTER CO LTD 


CHURCH ROAD + HANWELL 
LONDON: W7 


Telephone: Ealing 6733 
Telegrams: Cimolite, Falux, 
London 
—_ — 






SI AA a i 
__ i a ae eo 





San ine 
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IS YOUR 


PUMPING NEED 
LISTED HERE! 





Tell us your problems. Without 
cost or obligation, we will give 
specific answers based of 
proven LaBour performance 
Write today. 


TRADE MARK LaBOUR aecisTERED 


BRITISH LaBOUR PUMP co, in 


Blundell Street, London, N.7, England 


Telephone: London North 1663-4 Cables : Laboupump Londo! 









1955 
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Il give 
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nance 


LTD. 


Londot 
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Throughout the world, in the fields 
of mining, engineering and agriculture, 
the name ‘Cyanamid’ has become 
synonymous with service. Specialist 
advice, technical assistance and closest 
co-operation on research problems are but 
a few of the facilities offered through the 
international resources allied under the 
world-wide Cyanamid organisation. Inte- 
grated with the American Cyanamid Company 
and the Chemical Construction Corporation of 
New York, Cyanamid Products Ltd., London, 
offers extensive technological and scientific service 
to industry. 




















INDUSTRIAL CHEMICALS DIVISION 


Offering special chemicals for use in rubber and textile processing, raw 
materials and intermediates for the plastics and allied industries as 
well as chemicals and processes for mineral beneficiation. New products 
are constantly becoming available and information on them is circulated 
regularly to potential users and others interested. 

















ENGINEERING DIVISION 


Process and plant are offered for the manufacture of nitrogen and 
phosphatic fertilisers, sulphuric acid and nitric acid for acid concentra- 
tion, the recovery of sulphur from low-grade ores and sulphuric acid 
from pickle liquor and refinery sludge—all in co-operation with the 
Chemical Construction Corporation of New York. 














AGRICULTURAL CHEMICALS DIVISION 


Extensive laboratory experiments and practical crop-cultivation tests 
are carried out on fertilisers for every type and conditions of soil. 
Among the principal raw materials produced in bulk is Florida Pebble 
Phosphate for the manufacture of Phosphatic Fertilisers and Phosphoric 
Acid, and Insecticides. 








BUSH HOUSE, ALDWYCH, 
LONDON, W.C.2 


CZ AP dh, Yif European Technical Representa- 

Sonwmtd ee cls . Li ° tives of the American Cyanamid 
Hie Yy Company and the 

Chemical Construction Corpora- 


tion of New York, U.S.A. 
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INDUSTRIAL CHEMICALS 
and 
PHARMACEUTICALS 


Ne ronoe 


eens 
eee 


Mn hamic ntarnatinnal | + Midland 
LIOW Chemica nternational Ltd., Midia 


PIGMENTS 


(Including Carbon Blacks and Tita 1 Oxide) 


ABRASIVES 
R. W. GREEFF & CO. LTD. 


HEAD OFFICE 


12, Finsbury Circus, London, E.C.2. 


Telephone No. : London Wall 5241 


Michigan, U.S.A, 


Telegraphic Address : Greeff Ave., London 


And at The Royal Exchange, Manchester 2 
New York Correspondents : R. W. GREEFF & Co., Inc. Rockefeller Plaza, New York 


SOCCER EHS EE HEHE EEE HEHEHE EEE ESHEETS EEE SEES ESE HEE EEE EEE EEE EEE EEE HEE EEE EEE EEE HEHEHE SEES HEHE SEES, 
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“ADSORPTIVE ~<) & ES 
co — ‘Na t Sunt 

ij 
) 


The Holmes-Kemp dynamic dryer treats air or 





FOR AIR OR GAS 





gas for complete removal of water vapour utilising Silica 


Gel or Activated Alumina as the adsorptive medium 


Heat for re-activation can be supplied by 
electricity, towns gas or steam as desired. 


Detailed brochure available on request. 





nes: Huddersfield 528 


W. C. HOLMES & CO. LTD. ‘HUDDERSFIELD 


Midland 6830 





1992° 
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Our service to the pet- 
roleum, chemical and allied 
industries is as specialists in the 
design and manufacture of all 
types of storage and pressure 
vessels of welded construction 
in mild steel, stainless steel and 
other alloys. Our associated 
Company, John Thompson (Wol- 
verhampton) Ltd. specializes in 
the fabrication of the larger type 
of fusion-welded vessels. They 
are equipped to manufacture 
fusion-welded vessels confor- 
ming to Lloyds Class | Standard 


thick, and in 
some instances in excess of this 


in plate up to 4 


dimension. 


FRACTIONATING COLUMNS 
DISTILLATION PLANTS 
HEAT EXCHANGERS 
MIXERS 
SCRUBBER TOWERS 
EVAPORATORS 
CONDENSERS 
STORAGE TANKS 
STILLS 
PRESSURE 

AND VACUUM FILTERS, ETC. 








JOHN THOMPSON (DUDLEY) LIMITED 
DUDLEY, WORCESTERSHIRE 





1992"! 


~ 
/ 
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Wheels of industry the world over are turned 
by 


a 
ia 
sf 


ELECTRIC 
MOTORS 





in the paint. varnish and chemical works 


Whenever a power drive is are helping to increase produc- 
needed, there is a BTH motor tion. Over half-a-century’s 
that will do the job efficiently experience of this. branch of 
and economically. Inindustries electrical engineering enables 
all over the world, BTH motors BTH to offer the motor with the 
mounting, enclosure, rating and 
performance best suited to the 
application. 





BTH factorics are 
-xceptionally well equipped 
to make both 

STANDARD and SPECIAL 


machines in large quantitits. 


Member of the AE! group of companies - 
pe —— | BRITISH THOMSON-HOUSTON | 
| ( MPANY LIMITED. R BY, ENGLAND 


\4691! } 


~ 
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RUGAIES 


“WESTON” Type 
Centrifugals 


Available in single units or in Batteries 


Self-contained, electrically or belt 
driven 


Baskets arranged for bottom discharge 
Special feed arrangements if desired 


i 


Baskets and casings of non-corrosive 
materials 

Structures to suit any requirement 

Speed to suit requirements of product 

Sizes from 30in. to 48 in, dia, 

Early deli 


wee \ 
SMferrnnsssand 


\ 


\ 





MANLOVE, ALLIOTT & CO. LTD. 


BLOOMSGROVE WORKS - NOTTINGHAM 


OFFICE 4 & 42 PARLIAMENT TREET WESTMINSTER S W 


TELEPHONE WHITEHALL 5931 
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STARBRIGHT FILTRATES 


Metafilters secure the complete removal, by 
mechanical means, of suspended matter from 
liquids of any type and at any temperature and 
pressure. 

No matter how fine the solids may be—colloidal 
or sub-microscopic—the Metafilter will remove it. 

Metafilters are totally enclosed — so avoiding 
oxidation or loss of solvent, or escape of fumes. 
They are completely cleaned at the end ofarunin 
afew minutes without opening up; and the residue 
and sludge discharged to waste without coming 
into contact with the atmosphere. 

Filtrations until recently 
impossible are now carried 
out with ease. 

Metafilters are available 
from | gallon to 10,000 
gallons per hour, in all 
metals. 





1 Oo te 
G a THE METAFILTRATION COMPANY LIMITED 
! BELGRAVE ROAD, HOUNSLOW , MIDDLESEX 


a i ee eee 


GRAMS: METAFIL TER, HOUNSLOW 











TATE sotenoip-orpeRATED 
SEMI-BALANCED 
VALVES 


RANGE: 


3” to 4” bore 
Sibs. to 200 Ibs/0D’ 
PRESSURE 
TOTALLY-ENCLOSED 


Also availab'e: 
WEATHERPROOF & 
FLAMEPROOF 





For use on: 


STEAM, WATER, AIR, SPIRITS, OIL, 
AND CHEMICALS. 


RABERS iw JONES, TATE & Co., Ltd. 


TELEGRAMS: 


VALVE, BRADFORD VICTORY WORKS, BRADFORD. 


—— a 

















td. 


2 D. 


——_ a 
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‘““Metalock ’’ is the Trade Mark of the Metalock Repair Service, Inc., Long Island City, 
New York, for the special alloy strips used in machinery repairs. 





Used and approved by leading firms throughout the world 


Imperial Chemical Industries Ltd. 
lraq Petroleum Co. Ltd. 

Midland Tar Distillers Ltd. 
National Benzole Co. Ltd. 

The South Bank Chemical Co. Ltd. 
Esso Transportation Co. Ltd. 


GUARANTEED — REPAIRS 
CARRIED OUT ON SITE 


BRISTOL Bristol 26741 GLASGOW _ City 7203 
CARDIFF Cardiff 29719 NEWCASTLE Newcastle 24808 
COVENTRY Coventry 2469 GRIMSBY Grimsby 56499 


LIVERPOOL Central 3820 


organisations in the following countries :— 


Australia, Austria, Benelux, Cyprus, Syria and the Lebanon, 
Denmark, East Africa, Eire, France, Germany, India, Italy, Malaya 
Peninsula, Morocco, New Zealand, Norway, Pakistan, Portugal and 
Spain, South Africa, Sweden, U.S.A. 


METALOCK (BRITAIN) LIMITED 


GRAND BUILDINGS - TRAFALGAR SQUARE - LONDON, W.C.2. 
Telephone : WHitehall 4803, 5901/2 Cables : Metlokcast, Rand, London 























2 IRIS STN NT NNN iT EI 





76 THE CHEMICAL AGE 8 January 1955 





V WHITE DISTILLED 


WEATTY ACIDS 


of every description 


DRYING + HALF-DRYING + NON-DRYING 


Specialities: WHITE DISTILLED LINSEED OIL AND 
FATTY ACIDS, lodine value minimum 180. ‘‘DEDICO”’ 
FATTY ACID (Distilled, Dehydrated Castor Oil Fatty 
Acids.) 


Also Manufacturers of 


DETERGENTS © GLYCERINE + PITCHES 


VICTOR WOLF LTD. 


1 




















Pure Phenol 39/41°C Crystals 
Potassium Ferricyanide 


| Potassium Nitrate—Double Refined 


99 100°, 
Trisodium Phosphate 


Disodium Phosphate 
Diethylamine (ALL GRADES) 
Barium Nitrate 

Formic Acid 90°, 
Oxalic Acid 


Soda Ash Light 98/100°,, 


for export from Hamburg METCALF & CO., 
Enquiries to —VICTORIA CHEMICAL WORKS— 
|CHEMITRADE LIMITED CLIFTON STREET, 
17 STRATTON ST. * LONDON °¢ W.1 
Siete: Cables : MILES PLATTING, MANCHESTER, 10 
GROsvenor 3422 Multikem, London 





Telex: London 8694 Traforchem Telephone No. : Collyhurst 1294 

















—— J 
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PUMPS ~» FANS 


FOR THE CHEMICAL INDUSTRY 











PUMPS 


FOR 
ACCELERATING, L| 
BOOSTING, FEED | 
WATER. RELIABLE | 
EFFICIENT, 
ROBUST 





FANS 


FOR 

AIR BLOWING. 
GAS BOOSTING. 
GAS EXHAUSTING 








_ VAN DONINGe L 


ws CH ESTERFIELD 


' 
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ALL EX U.K. STOCKS 
POTASSIUM 
CARBONATE 


98/100°,, 96/98" 
and 83/85°, 


DISTILLED & CRUDE 
NAPHTHENIC ACID 


Various Grades in 


Drums and Bulk 


Enquiries invited 


W.E.X. TRADERS LIMITED, °*Yswater 6631/2/3 


10a Queensway, London, 


W.2. 


Telegrams: Wimpexim, Telex, London 


Telex : No. 8262 














' . 
j Gro ID <¢ 


MAGNIF 


1 
DY 


IERS 


GOWLLANDS 


4 t 1 ) ’ 
Morland Road Croydon Surrey 





SPECIALISTS IN 


BULK LIQUIDS 


TRANSPORT 
Acids + Oils + Spirits 
and General Chemicals 


Harold Wood & Sons, Ltd. 


Wormald Street, Heckmondwike 

Telephone : HECKMONDWIKE 1011/5 

Telegraphic Address : ‘‘Transport’’ Heckmondwikt 

Lendon Office : 22 SOUTH MOLTON ST., LONDON, W.! 
Telephone: Mayfair 6060 




















KEEBUSH 


Keebush is an acid-resisting constructions 
“material used for the construction of tanks, 
pumps, pipes, valves, fans, etc. It is completely 
inert to most commercial acids ; is unaffected | 
by temperatures up to 130°C; possesses * 
relatively high mechanical strength, and % 
unaffected by thermal shock. It is being useé 
im most industries where acids are also being | 
used Write for particulars to— 


KESTNER’S 


5 Grosvenor Gardens, London, S.W.! | 





——— 
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is the sales office of 9 independent 


basic Dutch chemical industries. 





Through combining of sources a continuously ex 
panding range of products is entering into production. 
In addition to the Dutch production N.V.C.P. effec- 
tuates many import, transit and switch transactions. 
From the production of the associated industries the 
following products are supplied: 





Ammonia liquid anhydrous Manganese dioxide 

Anthracene 40 | Nitric acid | 

Benzol Phthalic anhydride 

Chlorosulphonic acid | Potassium permanganate 

Cyclohexanol | Pyridine bases 

Cyclohexanone | Pyridine pure 

Dialkylphthalate 79 | Sulphur dioxide liquid 

Dibutyiphthalate Sulphuric acid 

Dioctylphthalate Toluol 4 
Diphenylolpropane | Urea | 
Ethylene dichloride | Xylol | 
Hydrochloric acid pure | Yellow prussiate of potash 


A 'NEDERLANDSCH VERKOOPKANTOOR 
voor CHEMISCHE PRODUCTEN N.V. 


Mauritskade 63, Postbox 4038, Amsterdam, Holland 
Telephone 54322, Telex 12270, Telegrams: Chemicals 








' 
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CONSULT 





f. DRYDEN in 


SOUTH WALES LABORATORY FURNISHERS 


LANDORE-SWANSEA 


WHEN YOU FURNISH OR EQUIP 
YOUR LABORATORY 


LABORATORY FURNITURE 
A SPECIALITY 


WHOLESALE DISTRIBUTORS PHOTOGRAPHIC 
AND VISUAL AID EQUIPMENT 


Telephone ; . SWANSEA 558445 


————< 
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‘ Chemicals 


| a for Science 
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A half-mile 
of ducting installed | 
in ten man-hours? 


Just one of the records established by 
Flexadux, the newest development in 
ducting for ventilation, fume extraction 
and dust removal. One man can carry 

100 ft. and install 250 ft. in under an 
hour. This flexible plastic tubing has won 
enthusiastic acceptance in the factories, 
mines and quarries of Europe. Now it is 
available in England to answer you 
ducting problems. 

Flexadux, with a tensile strength of 

200 lbs’sq. in. is abrasion and acid 
resistant, non-inflammable and rot free. 
Electrically-welded construction gives 
smooth uninterrupted bore with minimum 
friction losses. Supplied in collapsible 
13 ft. sections in a range of bore sizes 
from 8 ins. to 32 ins. Easily transported 
and assembled. 
Can Flexadux be profitably applied to 
your operations ? Linatex engineers will 
gladly survey your plant, make specific 
recommendations and supervise 
installations. For further information, 
please call or write 








by LINATEX 


AYIKNGON 
AURIS” WILKINSON RUBBER 
LINATEX LTD. Camberley, Surrey. 


Telephone: Camberley | 595. 
Telegrams: Linatex Camberley 


AGE 8 January 195 
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Simple lever-locking device 
on coupling clips for quick 
assembly and air-tight seal 
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Can you pick out the man with 


the rose in his button-hole? 





ce 
4. 
eee 
. ‘ , “te... 
a Active Carbon—at a molecular level of course Se: 
\ Bi RAST 
is verv ey 4 : ee te <5. 
is very good at this sort of thing. [t can pl K out and ‘ae. 7h 
4 y os a) 
hold onto the molecules causing unwanted colour ‘vex Z 
1 A. 
ha 1; ] ~ ] . ° =. = 
in liquids, for example ; remove chlorine from drinking "24,5 ae 
5 ns . 
es | | Hy. 
Water at sea: or collect valuable solvents Irom alr. ~ ais 
4) 
It 3 { . . ; , *t, 
Cis a most useful catalyst carrier in such chemical] processes as tf 
a 
the manufacture of P.V.C. If Active Carbon would be useful 





to vour processes, the people to 


get in touch with are 


SUTCLIFFE 
SPEAKMAN 














SUTCLIFFE SPEAKMAN AND COMPANY LIMITED - LEIGH - LANCASHIRE - Telephone: Leigh 94 
Landon Office: 2 Caxton Street, W estminster, S.W.1 Telephone: Abbey 3085 
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SALES AND SERVICE— 


RECONDITIONED DRUMS: 


S. GIRLING & SONS (COOPERS) LTD. | 


59 Lea Bridge Road ~ London ~- E.10 
Tel: LEY 3852-1735 


9 Re 6g ee 6 8 ee 6 8 ee 6 5 te 6 8 ee 6 6 ee 6 ee 6 8 ee 8 ee 6 9 i 6 6 ee 6 8 ee 6 8 Ee 6 8 6 ee 6 ee Se os ee i, 


eel ee ST 





















LARGE QUANTITIES of 
HYSIL and PYREX GLASSWARE 


IN STOCK: SPECIAL APPARATUS 
MADE TO YOUR OWN SPECIFICATION - ALSO 


BALANCES, FILTER PAPERS 
AND THERMOMETERS 


Stockists for ANALAR Chemicals and 
E-mil Volumetric Glassware 











TELEPHONE: MIDDLESBROUGH 4436I 








HYDRAULIC TRIPLE ROLL MILL 

with Self-contained Motor and 
Chrome Skin Rolls 

Designed for large scale Laboratory 


work and the production of Cosmetics, 
Pastes, Ointments, etc. 





HOLMES BROTHERS PAINT MACHINERY LIMITED 


38 Victoria Street, London, S.W.1. Telephone: ABBev 1911 
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“AIR > VACUUM ETC. 


EVERED AND COMPANY LIMITED 


SURREY WORKS -SMETHWICK 40: STAFFORDSHIRE 


London Office: 23 Albemarle St., WI 


Scottish Office: 341 Central Chambers, 93 Hope St,, Glasgow, C.2 
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PETROX 


GUARANTEED PERFORMANCE 
Chemical Stoneware 


neware Was pu nto large 
r 





Petrox ware more than complies with the 
highest requirements of B.S.S. 784. 





PETROX 


CHEMICAL PLANT 
TRANSPORTS CHEMICAL 
EQuiepmentT 
LIMITED 
















Sole World Selling Agents 
for ** Petrox’’ Chemical 
Stoneware. 


AEROX LIMITED 
"Leaders in a Specialised Field” 





8 January 1955 





NOW 


Infra-red analysis enters a new phas 
with the development of this Mervyn enginect 
instrument using Merton—N.P.L. diffraction grating 

Here is the long awaited high resolution instrumes 
for the Lu—4u 


region. Of great stability, it rea 


percentage transmissions direct. 
USING A COMPLETELY NEW 
ELECTRONIC COMPENSATING SYSTEM 

This versatile instrument is compact al 
simple to operate. Has many applicatio! 
in the manufacture of petroleum product 
plastics, detergents, pharmaceuticals 4 
other processes where the high cost 
contemporary equipment has restricted t 
use of Infra-Red techniques. 

Send for full 


information to 


Dept. IS/2 


MERVYN INSTRUMENTS~ 


JOHN’S, WOKING, SURREY 
Telephone: WOKING 2091 


a 
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OVEN WIRE 


SCURLrre 


ACCURATE 
AND CONSTANT 
MESH 


IN ALL 
STRENGTHS 


IN ANY 
COMMERCIAL 
METAL 


~ ESTABLISHED 
1799 
reenings ...... 


N. GREENING AWD SONS: 
BRITANNIA WORKS 
WARRINGTON - ENGLAND 


P.O. BOX 22 






Telegrams; Greenings. Wornngton 
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thermometers for 
all Laboratory purposes 
Glass sheathed Insulated 
thermometers for 
Chemical Lawes 


“ 










High iccision 
Thermometers 


made to Standard Speci- , 
fications for scientific research 


Pt 
>. 


All types of Precision Hydrometers 


Phone: G. H. ZEAL, Lro., Bs 


Liberty Souphon: 
2283 LOMBARD RD., MORDEN RD., LONDON, S.W.19 London 








INDUSTRIAL AND TECHNICAL 
SERVICES LIMITED 


175, Piccadilly, London, W.1. 


We can help you if you have any 0 





@ IN HARD RESISTANT VITREOUS the following problems : 


ENAMEL ae: 
@ SPECIALLY PROCESSED TO GIVE Distillation problems of all kinds 
MAXIMUM SERVICE 7 
@ ALL CORNERS AND EDGES Pumping corrosive liquids 
D : 
esas to SUIT CUSTOMERS Centrifuging, separating and clari- 
REQUIREMENTS fying problems. 


@ FINISHED IN GREEN OR OTHER 
SELECTED COLOUR Py 
We also act as consultants for the 


development of new projects in the 
NATIONAL ENAMELS LTD. chemical industry. 
53, NORMAN ROAD, GREENWICH 


LONDON, S.E.10. 
Telephone : Greenwich 2266-7 and 2429 TELEPHONE: HYDe Park 9586. 
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REMEMBER THE SULPHUR SHORTAGE? 


Sulphur — servant of every in- 
dustry — is now being produced in large 
quantities in its elemental form by the PAN 
AMERICAN SULPHUR Company (PASCO) from 
vast newly developed deposits in Mexico. 
In October 1954 the PAsco plant com- 
menced production of bright sulphur, of 
99.94% purity, free of arsenic, selenium 
and tellurium. The rated capacity of the 
plant is 400/600,000 tons per annum. 
Most of this tonnage will be available 
for export. Reserves are estimated at 
approximately thirty million tons. 
Thereneed not be another sulphur shortage. 
The remarkable prospecting and 


engineering achievement of PAN AMERICAN 


SULPHUR Company in developing this 
alternative source of supply can benefit 
British Industries of every kind. Including, 
certainly, your Industry. 


A Harris and Dixon ¢ ompany (G € I) 





AS Co 


PAN AMERICAN 
SULPHUR COMPANY 
701 Corrigan Tower, 

Dallas 1, Texas 


For further details and prices write to 
the Sole Selling Agents in Great Britain: 


GUEST INDUSTRIALS LTD 
Raw Materials Division 

81 Gracechurch Street, London, E.C.3 
MANSsion House 5631 
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x-L0N PRODUCTS 


MADE OF POLYTHENE e« P.V.C. AND TERYLENE 


CARBOYS— FORUSE 
De ts 6 ttre WHERE 


@ CORROSION IS A PROBLEM 








>> e@ BREAKAGE IS FREQUENT 
STUNTS AND INSURANCE HIGH 
CYLINDERS 


25ml to 10 litre e LIGHTWEIGHT REDUCES 
HANDLING COST 
BEAKERS 


25m to {Olitre 


e | BUCKETS 


: 4 4 
di 4 
’ Pe ; ‘s sd 


TANKS AND DUCTING *SPECIAL FABRICATION 








1 CUMBERLAND HOUSE + KENSINGTON COURT + LONDON: W.6 WESTERN 3/935 








| STOCKHOLDERS OF 
_KERNICK & SON LTD. 


POWER PLANT & MACHINERY 
The South Wales BOILERS 


Laboratory Furnishers 


For MACHINE TOOLS 


a PUMPS 
LABORATORIES ; : a 


AIR COMPRESSORS AND _ RECEIVERS 


or all Replacements ELECTRIC MOTORS AND GENERATORS 
HYDRAULIC PRESSES AND _ PUMPS 
| CONTRACTORS’ PLANT - WOOD. 


and supplies WORKING MACHINERY - CRANES AND 


LIFTING APPLIANCES - STORAGE TANKS 


Comprehensive Stocks Held for Quick Delivery 
a 


9-13 Moira Terrace CHRIS. HOLDEN, LIMITED 
CARDIFF BANK TOP WORKS - BLACKBURN ~- LANCASHIRE 


TELEPHONES : 4181-3 TELEGRAMS : ‘* PENETRATE” 


| 

| CODES : A.B.C. Sth Edn. BENTLEY'S 
| Phone 26128 Est. Over 100 years ODES h BENTL 

| 
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Active Decolourizing Carbons 


Decolourization and Purification 

of organic and inorganic chemicals for industrial 

and pharmaceutical purposes. Special granular grades for solvent 
recovery, separation of gas mixtures and distillates, 


or to act as a catalyst-carrier. 


United Norit Sales Corporation Ltd., Amsterdam 


Haller & Phillips Ltd - London E.C.2. 
Representation in United Kingdom 14, Wool Exchange-Basinghall Street 


Telephone: MONarch 9041/2 
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ENGLISH & FRENCH FLINT PEBBLES 





WEST THURROCK, GRAYS, ESSEX 





COPPOSION (prevention of) 





THE MOST IMPORTANT CHEMICAL 
MANUFACTURERS AND USERS, BOTH 
IN THIS COUNTRY & THROUGHOUT 
THE WORLD, HAVE ADOPTED DENSO 
WRAPPINGS AS THE STANDARD 
METHOD OF PROTECTING _ PIPES, 
CABLES AND STRUCTURAL  STEEL- 
WORK AGAINST CHEMICAL CORRO- 
SION. 


Full information fron 


WINN & COALES LTD. 
DENSO HOUSE, CHAPEL ROAD, LONDON, S.E.27 


Telephone Telegrams 
GIPsy Hill 4247/8 Denselte, Westnor, London 
Cables: Denselte, London 
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16 DISTILLATION —a new system 


ogo} I lon eB A = 
see Vale), 


CONTINUOUS 
PRODUCTION 


SEY ele} i ite}jie), | 
ELIMINATED 








INCREASED 
PRODUCTION 





if 





All the different crudes being distilled in your 
Works can be distilled in the one Horace 
Priest Plant at the same time, itrespective 
of physical or process requirements, to 


produce commercial or pure products. 


365 days a year production. No shut down for 


maintenance. 


Primary Heating Unit is constructed in ordinary 
steel, and is not subject to coking, corrosion 


or erosion. 


All your distillations in one Plant-——-continuous 
production—no shut downs—less operators 
lower heating consumption—all lead] to 
more economical production in the Horace 
Priest Plant, designed to meet all present 


and future conditions. 


We shall be happy to discuss this plant in relation to 


vour problems, 





HORACE 


wae ~{ PRIEST }-- 





HORACE PRIEST CHEMICAL ENGINEERING CO. LTD. 


PARTHINGS HILL, HORSHAM, 


a 


SUSSEX. Tel. : Broadbridge Heath 168 
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FLOORS to Rew 


ACIDS, ALKALIES & HARD WEAR 





Consult the people who have had 50 years experience as 


CHEMICAL BRICKWORK SPECIALISTS 









TANKS 
for Pickling, 
stripping and 
other ACID 
PROCESSES 


SS S 


F. HAS 


ORTH 


SVQ 
‘\ 


Phone: Ramsbottom 2067, 3079 Grams: ‘CEMENTS’ Ramsbottom 


LONDON: 40, BUCKINGHAM PALACE ROAD, s.W.| 
Phone: Tate Gallery 386! 
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\ FABRICATION 








jute 
CHEMICAL 
INDUSTRY 















over a hundred years. 


(above) Part of a battery of twelve 
ra mild steel storage tanks, the argest 
of which there are four, being 12 ft 


in diameter and 30 ft. high 


right) Mild steel fractionating column 


7 complete with conde 


of storage tanks 







nser and battery 
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| WIDNES FOUR DHRY 
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In the making of plant and 


equipment in cast irons 





and fabricated steels, 
Widnes Foundry and Eng- 
ineering Co. Ltd., have 


served the industry for 








Vs 


WN 
WG 


S 
N 


 & ENGINEERING C° L™ 


LUGSDALE ROAD : WIDNES - LANCS 


4W20 TELEPHONE: WIDNES 2251 4 TELEGRAMS: “FOUNDRY WIDNES 
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INTERMEDIATE PRODUCTS 
ANILINE DYES 
FAST BASES FOR ICE COLOURS 


Benzol, Nitrobenzol, Binitrobenzol, Toluol, Ortho & Para Nitrotoluol Binitrotoluol (All Grades) 
Para Nitro Ortho Toluidine, Meta Nitro Para Toluidine 
ORTHO TOLUIDINE PARA TOLUIDINE 
Extensive Range of Oil Colours, Acid Colours, Basic Colours, Direct Colours, Pigment Colours, 
Azoic Colours for Wool, also Colours suitable for all Trades 


META TOLUYLENE DIAMINE META PHENYLENE DIAMINE 


JOHN W. LEITCH & CO., LTD. 


MILNSBRIDGE CHEMICAL WORKS 
wttine:  MVOPERSFIELD Telegrams 


LEITCH, MILNSBRIDGE 


INDIA SCOTLAND CANADA 
Khatau Valabhdas & Co. Kirkpatrick & Lauder Ltd., Prescott & Co., Regd. 
indian Globe Chambers 180, Hope Street, Glasgow, ©.2 2209 Hingston Ave., 
Fort Street, Bombay, | N.D.G. Montreal 28, Quebec 







































STOCKDALE MIXERS a 

ae , ie 

Incorporate Specialised Features | Ics . 
| TOF 
Developed for mixing the contents of vessels { seen 7 Beare 
l c “Ve } ee Fre 
between 509 and 10,000 gals. capacity, these | 
mixers can be supplied for existing vessels a 
or with tank of material to suit the application. 
Vertical shaft type. No need for bottom ot: 
intermediate bearings due to dynamic stabi- | 
1 \ | ' 
liser on agitator. Vortex eliminated with 
maximum agitation. { 
| | Tat 
Side entry type for large — i ' 
vessels where complete Eo Saioe: Laver ms 
igitation is essential but —— ik += i . 
where degree of agitation is | ; 
is ““Medium.” (Incorpor { 5 
ates our self-closing device tee] ‘3 
yn the gland allowing re oa | 
packing when necessary =<: 
with tank full.) 3 heed 
“ck, | Povnton 2601/2 


STOCKDALE 


ENGINEERING LIMITED 


CHEMICAL ENGINEERS 
LONDON RD., SOUTH, POYNTON, CHESHIRE 
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Provides better functional 
Design, Quality & Accuracy 


AT PRICES THAT S-T-R-E-T-C-H TIGHT BUDGETS 


THANKS TO WORLD DEMAND 


NEW 


GOLD 
AL eo 


LINE 


NESSLER 
GLASSES 


without any shadow — or any doubt ! 


FINEST OBTAINABLE- 








RETAIL NET PRICES (U.K. ONLY). To B.S. 612/52 


n Matched singles; dozen |! case lot 4 cases 

air (1) (12 (36) (144) 

ark 39 3/4 3/2 3/0 

6 0 mi ‘ each eact 

" mart 49 44 4/1 311 
£20 Oand 100 « ict each 


LLY DESCRIPTIVE LEAFLET E-MIL 754/N ON REQUEST 


&) 


Capacities : 0.01 ~ 0.25 ml. Specification and Prices 
Leaflet E-Mil 854/S on request 





Again Leads with New Auto self 
set zero MICRO PIPETTES 


(Patent Per 


se 








(Ere. SERVES OVER ) 
40 COUNTRIES 


NEW 


i) 


DELIVERED 
FACTORY SEALED 
PACKAGE 


GOLD 


—— BURETTE 
LINE 


WELTED FOR 
GREATER 


STRENGTH rw, 


, 
RON WA ¢ Ye 
O-~1 25 ™M vp 
BS 846/52 eS UR 
SUARANTEE 
PECIALLY SELECTED 
E 
MINIMUM \ {5 POINT 
; PITC - \CALIBRATION 
7 RETESTED 
ACCURACY ee ae GOLD 
GUARANTEED — Oi wl q JOURAB NE 
. ~ EASIER > READ 
2 AT N 
‘4 
NO RUBBER TO 
PERISH y % 
—E MIL 4o 


QUICK RELEASE 
CONTROLLED 
PRESSURE 
STAINLESS STEEL 


HEAVY DUTY BARRE 
AMFG. BY PATENTED 


SPRING PROCESS 
Rhyp rm? E MIL BRAND KEY 
ety ER / 4] 4 REGD DESIGN 
ORRECTLY “egy p/m No 860599 
SELECTED \ ar 
CAPILLARY om 


ACCURATELY DORIL ) 
1GROUND & POLISHED 
VACUUM TESTEC 


ACCURATELY FORMED & j 
YT TIMED JET 
GROUND & POLISHED 


[NET RETA price (UK’ 
| GS 1897 SOn{ mw “Ao TOL ~ O 
12 | CASE |4 CASE 
4 4 (36) j \i44, 
9/4 | 8/6 | B/! 749 
EACH EACH EACH EACt 
SPECIFY E-MiL REPLACEMENT STOF kK 





FULLY DESCRIPTIVE LEAFLET 


E-MIL 854/B ON REQUEST 





HYDROMETERS 






VISCOMETERS 


H. J. ELLIOTT LTD., E-MIL WORKS, TREFOREST, GLAM., 


THERMOMETERS 


GT. BRITAIN 
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HYDROGEN PEROXIDE 


SODIUM PERBORATE 





ORGANIC PEROXY 
COMPOUNDS 


ee a a BARIUM COMPOUNDS 
GHEMICALs SODIUM SULPHIDE 
TOR INDUSTRY esineataaataiies 








LAPORTE 


Laporte Chemicals Ltd., Luton. Telephone. Luton 4390. Telegrams: Laporte, Luton 








an | THESE Ale DRY \ 
Be STEELER HANGERS \ ~ ee 5 
Fe ARE A 77. Sty 














- ary ——si n ay) 









uy 
Gis | j ’ x 
is ¢ ‘ac 

L wo le, At last Lcan change tnto d 
a Ee iy uncreased clothing whet 
bk) Oy by mm I go home! Its pla 
: 7s el commonsense to hang ra 
Sw «ll soaked ‘togs’ on a ‘SIEBER 

epecia 


Hanger instead of bundling 


Hangers to suit ; 
them into an unventilated, 


individual requirements, fully fo dae it “he 

“4 S » ycKer save ne 
meeting the New Factory Act mey OCKE ivea eC 
from many* colds and my 











clothes are fresh and wear 
better. The boss too, must like these ‘SIEBER’ Hangers because 
they reduce absenteeism and the space he saves is bound to repay 
the little money they cost. Repair cost? Not on your life, 
because this Hanger Equipment is made to last for good and all.” 


SIEB R ALL-IN-ONE 
@ D HANGER EQUIPMENT 
Permanent Exhibit at Factory Health & Welfare Museum, 
London, $.W.1. Installed in Factories, Offices, Public Under- Pat. N 
takings, Schools, Hospitals, ete 415653 
Des. Reg. No 
789558 
JAMES SIEBER EQUIPMENT CO. LTD., 5! Africa House, Kingsway, London, W.C.2 
Tel.: HOL 4531 and 5121 






Write today for full details of our Free Planning Service. 
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Towers Automatic Fraction Collector 
For Chromatographic Analysis 


Designed at the 


National Institute for Medical Research, Mill Hill, London, N.W.7. 


The turntable, which is driven by an 
electric motor, will accommodate 100 
collecting tubes from $ to | inch 
diameter by using interchangeable 
racks. 


The volume of the fractions is 
determined by a siphon balance, 
which can be of any capacity from 


1 to SOml. The repeatability of 


collection is of the order +2 per cent 
for Iml. fractions and less for larger 
fractions. The mechanism is pro- 
tected by a vitreous enamelled tray. 





© Full details sent with pleasure on request. 


J. W. TOWERS & CO. LTD. 


Head Office : Victoria House, WIDNES 


(Widnes 2201-5 lines) 


MANCHESTER : LIVERPOOL : STOCKTON: LONDON : 
44, Chapel Street, 134, Brownlow Hill, 28, Bridge ao hme Industrial Estate, 
Salford, 3. Liverpool, 3. (Stockton 65141) Uxbridge, Middx. 


(Blackfriars 2677) (Royal 4074) 


(Uxbridge 8461) 
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Ciaimeast for 
CHLORATES and PERCHLORATES 


WHITE POWDERED ARSENIC 


aia SODIUM HYPOSULPHITE iain 
=> ACID MONOCHLORACETIC wee 
————} _——swHIGH GRADE ACTIVATED CARBON === 


eee. GLYCOLS ocean 


a ane ETHANOLAMINES =e ———— 


POLYGLYCOLS 
(200-6000 m.w.) 


= 4 \ © CHEMICALS LIMITED 





41, KINGSWAY - LONDON, W.C.2 
SAIN > SYEE! BOLTS - NUTS - STUDS 


Acid and Heat Resisting 





Stainless Steel 


with Machine 


Cut Threads 


THE SANDIACRE SCREW 00. TT 


SANDIACRE, NEAR NOTTINGHAM 
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PATERSON RAPID GRAVITY FILTERS 
AT MONSANTO CHEMICALS LTD 
CAPACITY 1,000,000 GALS. PER DAY 






THE PATERSON ENGINEERING COMPANY LTD 
93 WINDSOR HOUSE - KINGSWAY - LONDON WC2 


PATERSON FILTERS — 
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THE ROTOPUMP | wing 
+ alte the" quills 


















The Lennox Rotopump was 
designed to meet the constant 
demand for a small general purpose 
acid pump. We have succeeded in producing 
a pump which weighs only 20 Ibs. and is capable of working 

at over 35 Ib. per square inch delivery pressure. To resist most 
acids and corrosive conditions, the body and working parts of the 
pump are made in TANTIRON. 


LENNOX FOUNDRY CO. LTD. 


Tantiron Foundry - Glenville Grove + London, S.E.8. 








7 — 
WIREWORK 
and 
WOVEN WIRE 








Sieving Window Guards 
Screening Machinery Guards 
Strainers Baskets 

Wire Brushes, etc. Trays, etc. 


Chain Link Fencing 


F. W. POTTER & SOAR LTD. 


PHIPP STREET - - LONDON, E.C.2 
Telephone—-Bishopsgate 2177 
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TONS 
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A UNIVERSAL OUTFIT FOR PAPER CHROMATOGRAPHY 


for one- and two-way separations by ascending or descending solvent flow: 
or for circular chromatography. 
See CHEM. & IND., February 27th, 1954. Page 243 


ii ieuuaamee 
> 






The apparatus is based on an 
all-glass tank, 12” cube, with 





a Chromatographic Frame, 
modified in size from that 
used by Datta, Dent & Harris 
(Science, 1950, /12, 621) to 
allow overnight runs_ on 
paper 10” square. The frame 
will accommodate 5 two-way 
chromatograms, or up to 
) 50 one-way chromatograms, 
with ascending solvent flow 


in each case. 


The frame method with ascending solvent is recommended for all routine or 
exploratory work. Its advantages are—the ease of handling, spotting, and drying the 
papers, especially for two-way separations ; the very small amounts of material required ; 
the excellent separations achieved with short, overnight runs ; the very large number of 
separations which can be conducted simultaneously under identical conditions ; and an 
unbreakable apparatus, economical in bench space, solvents and paper. 


For the separation of materials with low 
Rf values, requiring a longer solvent run 
than is the case with the Frame, the 
apparatus is readily converted to a con- 
ventional descending-flow apparatus. It 
will then accommodate up to 8 of the 
Same 10” square papers, serrated at the 
lower edge to allow solvent to drip off into 
a tray. The tank will hold 6 of the trays in 
which 8” diam. circular chromatograms 





can be run. 


CURRENT PRICE COMPLETE £10.17.3. 
Other chromatography equipment, including All Glass Outfits, Fraction Collectors, 
and Desalting Apparatus, supplied. Prices and details on application. 


AIMER PRODUCTS LIMITED 


56-58 ROCHESTER PLACE, GULLIVER 3618, 6466. 
CAMDEN TOWN, LONDON, N.W.1, ENG. 
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ESTABLISHED 1929 


RICHMOND WELDING CO. 


PRESSURE VESSELS 
IN 

STEEL, STAINLESS STEEL, 

ALUMINIUM, COPPER, ETC 





aes! | 
7, & =) 
= 


Rok seve Sees | 


—# / 


DUST and MIST ELIMINATION 


* ELECTROSTATIC PRECIPITATION 
* MULTICYCLONES 
* AEROJET VENTURI R.B. 


THE BRITISH CECA COMPANY LTD. 
175 PICCADILLY : LONDON, W.I 


METAL SPRAYING 


WELDING AND REPAIRS TO ALL | 
METALS 


RICHMOND ROAD, 























Tel.: Hyde Park 5131-5 Cables: Acticarbon, London BRADFORD, 7 Tel : 25405 | 
a6 
°. 99 SLATE, 
FILLER | 
AND for 


BITUMINOUS PRODUCTS, PAINTS, 

MOULDED RUBBER GOODS, 

PHARMACY, CERAMIC WARE 

WALTER H. FELTHAM & SON,, LTD. apply :—PENRHYN QUARRIES LTD. 

imperial Works, Tower Bridge Road, Port Penrhyn, Bangor 
London, S.E.| N. Wales 


LINERS for SACKS, BARRELS and BOXES 























WE SPECIALIZE IN 


THE RARER METALS 


THEIR OXIDES, SALTS, ALLOYS & ORES 


TANTALUM (rad, sheet, strip, foil, wire, gauze, seamless drawn tubes, heat exchang ipparat 
and welded assemblies) 





also HIGH GRADE QUARTZ PRODUCTS AND APPARATUS 

QUARTZ BI-DISTILLATION APPARATUS AND QUARTZ INFRA-RED DRIERS 
POLISHED QUARTZ CRUCIBLES, TRAYS and IGNITION BOATS 

HIGH VACUUM COATING PLANT 

HIGH VACUUM SINTERING PLANT 

ARC MELTING PLANT FOR REFRACTORY METALS 

HIGH VACUUM PUMPS 


please submit your enquiries and problems to 


NEW METALS & CHEMICALS LTD. 
16, NORTHUMBERLAND AVENUE, LONDON, W.C.2 


Telephone : WHtehall 0573 (5 lines) Cables : Newmet, London 





International TELEX ;: London 8016 








rv 1955 THE CHEMICAL AGE 








© | COMMERCIAL and PURE 


5405 | 

ATE | 

LER 
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S, 
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_TD. 
° a 

- for all purposes 
OLEUM ° HYDROCHLORIC 
BATTERY + SULPHURIC 
NITRIC - DIPPING § also 

DISTILLED WATER 
RIERS 


from 





SPENCER CHAPMAN & MESSEL LTD. 


45, PARK LANE, LONDON, W.1 


Telephone : GROsvenor 431! Telegrams : Hydrochloric, Audiey, London 
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| 
) eee” A =. The CK 
ies > 
a PPR, DOSIMETER 
» Oe 
‘o ) 2a 
. - 
A radiation 
. a v 
monitor for 
personal 
use 
The CK DOSIMETER is a personal monitor for indi iting the 
integrated doses of Gamma and Hard X-ray radiation received by an individual. 
The accumulated radiation exposure is determined by holding the Dosimeter 
to the eye and viewing the position of an internal fibre on a graticle calibrated 
from zero to soo milli-roentgens in 20 mr steps. Full particulars from: 
CINEMA-TELEVISION LIMarvreod 
i A Company within the J. Arthur Rank Organisation 
WORSLEY BRIDGE ROAD LONDON S E 26 
i _ Telephone : HITher Green 4600 
Gal l ionisati 
allons per penny by deionisation or 
e/ e/ 
pence per gallon by distillation 
For every industry requiring AERATING 
] RAW WATER — 
pure water, Neckar lon Exchange 
Plant offers a great saving in 
cost. Deionisation, which re- 
moves all solids dissolved in 
: : Sie) 7 \e.4 
water, is considerably cheaper - = AMBERLITE 
Vee e ree STRONGLY TO PROCESS 
than distillation, which takes ACIDIC a 
. ; oS ‘ (OH-FORM) 
water from the impurities. phe 
1 Let us send you’ our technical literature’ which outlines the many forms 


Deionisation systems may take. 


; WATER SOFTENER C0 LTI 
NEG NEChKAR UETE 


ARTILLERY HOUSE ARTILLERY AOW LONDON SWI 


—— 
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Come and see the Exhibition 
Epikotes and Their Uses” at 
BIRMINGHAM. January IIth 13th 


The Birmingham Exchange and En- 


gineering Centre, Stephenson Place 


GLASGOW. January 25th 26th. The 


Central Hotel 
MANCHESTER. February 2nd 3rd 
Blackfriars House, The Parsonage 
Write to the Divisio 
an invitation. 


nai Office concerned for 











{| | 





| 
HH | 
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| 
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ASK YOUR USUAL SUPPLIER —HE KNOWS . 


Epikote 


Resins, developed by Shell, are now 


- - 





You’re a genius, 
| to have thought of 
using these new 


a2 


Epikote Resin finishes . . . 





ti! 





creating the finest industrial finishes ever known, 
possessing outstanding toughness and flexibility 


and adhesion and chemical resistance. l 





MH WN nit 
WUTC TTTHHHLULHHUHYHQONNA4ONNUONEEOODUDOUUUUUAGAUTLUUE 


| 
| 


Shelli Chemicals Limited, Norman House, !05/9 Strand, London, W.C.2. Tel: Tempie Bar 445 
TR T RS) 


Divisional Offices : Waiter House, Bedford St., London, W.C.2. Tel: Temple Bar 4455. 42 Deansgate, Manchester 
Tel : Deansgate 645/. Clarence Chambers, 39 Corporation St., Birmingham 2. Tel: Midland 6954. 28 St. Er 
Square, Glasgow, C.1. Tel: Glasgow Central 9561. 53 Middie Abbey St., Dublin. Tel : Dut 45 35 Boyne 
Square, Belfast. Tel: Belfast 2008/ EPIKOTE’ is o Registered T Mar 
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DYESTUFFS ! 


TESTED FOR BACTERIOLOGICAL 
AND HISTOLOGICAL PURPOSES 


REAGENTS for MICROSCOPY 


STOCKISTS OF LABORATORY 
GLASSWARE AND EQUIPMENT 











T. GERRARD & CO., LTD. 
46a-48 PENTONVILLE ROAD: LONDON - N.I. 
Telephone: TERminus 8006/7. 




















Outstanding Advantage > ADAPTABILITY 
of MARSON LABORATORY UNIT FURNITURE 


Our method of Construc 


tion ensures :— 


1. Complete inter: 
changeability 


2. Simple and Speed) 
erection on site. 


3. Easy access to a 
Services. 


Specialists in Water, Ga 


and Fume. extraction. 


We shall be pleased ¢ 
forward copy of our Cate 





logue on request. 


ACTUAL MANUFACTURERS 


W. E. MARSON & CO. LTD., 151 Roding Road, Clapton, London, E. 


Telephone: AMHerst 3409 
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A skilful group 
of practical and 
, experts 


“alm re e C3 ay - *y 
te i PS , | Mo . — a ~ Ne f 
ry at - ¢ 


YF builds 


INDUSTRIAL PLANT yt GLASS | 


‘~~ 
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is ready to serve 
you on any question of 
the adaptation of 


Industrial Plant in Glass 


and Visible Flow pipeline 


to your manufacture. 
Constructive planning 
or advice are yours to 
command as well 

as the largest 
manufacturing facilities 
in the country. 


May we hear from you ? 


Q.V. F. anata Telephone : STONE Si! 


Mill Street, Stone, Staffs. 
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CELDECOR 
EGGER 


NORMAL 
ROTOR 








the pump that is different . oa 






EGGER 
ROTOR 


O 











The revolutionary and quite new design of the rotor enables the Celdecor Egger Pump to deal more 
efficiently with high and low consistencies, with highly viscous and aerated liquids as well as those 
containing suspended solids. 


THESE PUMPS WILL NOT AIR-LOCK AND ARE A MARKED IMPROVEMENT IN 
PUMP DESIGN. 


Made in a variety of materials and sizes to suit all chemical processing needs, they are fully competitive 
in price and delivery with ordinary centrifugal pumps. 


CELLULOSE DEVELOPMENT CORPORATION LIMITED 


CONCESSIONAIRES FOR THE BRITISH COMMONWEALTH 
HATCH END, MIDDLESEX 


TELEPHONE : HATCH END 226] CABLES : CELDECOR PINNER 
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eres Age 


The Weekly Journal of Chemical Engineering and Industrial Chemistry 
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Telephone : CENTRAL 3212 (26 Jines) Telegrams : ALLANGAS * FLEET * LONDON 
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NEW 


Uvispek Photoelectric Spectrophotometer 


THE NEW HILGER UVISPEK SPECTROPHOTOMETER for 
use in the ultra-violet and visible is the most sensitive commercial 
instrument of its kind to be put on the market. So high is the sensitivity 
that provision is made to reduce it, as desired, if it should be found too 
high for certain types of work. 

\mong its outstanding features are : 


MEASUREMENTS OVER THE FULL RANGE from 200 to 1,000my with 
quartz prism. 


DISPERSION NEARLY Four Times AS GREAT in the visible region with 
optional glass prism. 


i ; 
EXCEPTIONALLY LONG SCALE OF DENSITIES AND TRANSMISSIONS Over a 
metre in effective length. 


No BATTERIES are used ; simply connect to A.C. mains. 


* EXCEPTIONAL STABILITY even with difficult mains supplies. 
* PROVISION FOR FLAME ATTACHMENT without removing lamphouse. 
* 


EASY OPERATION AND SERVICING. 


MODERATE PRICE ; QuicK DELIVERY. 
Please write for fully illustrated catalogue CH3\18 (CA.1) 


HILGER & WATTS LTD. HILGER DIVISION 


98 St. Pancras Way, Camden Road, London, N.W.!1 
England 


Member of the Scientific Instrument Manufacturers’ Association and of SCIEX. 
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Another Year 





HETHER it is an entirely sound 
custom to sum up the past year 
and try to assess a new one just 
when the days are shortest and sunlight 
scarcest might well be debated. It is 
probably easier to be optimistic on the 
other side of the world where the 
calendar change falls in midsummer. 
However, this customary milestone of 
contemporary history has been long 
accepted and the industrial journal that 
marked the occasion with no more than 
small-print changes in year-date and 
volume-number would be dodging the 
duty that every reader is assumed to 
expect. This somewhat diffident approach 
is perhaps to be principally explained by 
the fact that your commentator senses 
instinctively more than logically—that 
the task at this particular year-change is 
more difficult than it has been before. 
The chemical industry can look back with 
great satisfaction upon the steady pro- 
gress of 1954; there are few signs that 
trade and technology will not maintain 
the same rate of expansion and improve- 
ment during 1955. And yet—? Is there 
a catch somewhere? Is it normal to count 
upon so much stability and prosperity ? 
Only yesterday we were switchbacking 
from one economic crisis to the next. 
How sound is our new-won soundness ? 
Yet to voice these gloomy questions is 
to fly in the face of the evidence. The 
dollar problem is still with us but. its 
malignance has faded; it is something we 
have to watch in much the same way 
that an athlete must watch a weak tendon 
but given due attention it seems un- 
likely to create new troubles for us. The 
delayed revival of German industry is no 


longer some dark and unknown factor 


of the future; that revival is largely an 
accomplished fact and the effect upon 
our OWn post-war expansion of exports 
has been surprisingly small. The diverse 
world market for chemical goods has 
expanded so much that there is plenty 
of room for a powerful chemical indus- 
try in both Britain and Germany. Even 
the optimists seem to have under- 
estimated the potential demand for 
chemicals, hidden for so many years by 
sheer scarcity of supply. And where we 
have gained markets or greatly enlarged 
them in the earlier post-war years, we 
seem able to hold on to them despite the 
arrival of much more competition. 

Two years ago the cautious observe! 
might well have discussed the danger of 
a trade recession in the United States 
There more than anywhere else the start 
ing-point of a chain reaction seemed 
something of a risk. There was in fact 
a miniature recession. It was easily 
absorbed by the US economy It was 
beneficial to Britain and other European 
countries because it was accompanied 
possibly in time-coincidence as much as 
in consequence—by useful falls in the 
prices of major raw materials. We gained 
considerably, the adverse effects were 
negligible. Today there is much less 
talk about recession on the other side of 
the Atlantic: unless the financial experts 
and economists who dwell upon these 
matters are all floundering. we need not 
raise the spectre of American recession 
for 1955. 

In a general sense there are no obvious 
dangers of an external kind likely to 
threaten British industry's prospects in 


‘1955. The tide of active prosperity can 


be reasonably expected to continue. If 
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there are predictable dangers, we must 
hunt for them internally. At the time 
these words are being written one 
danger of this kind is indeed among the 


imponderables of early 1955. A rail 
strike may be called—or last-minute 
negotiations may avert it. Should it 
Start it will hamstring the system of 
distribution far more seriously than the 
docks strike of later 1954. Factories 
whose improved productivity has been 


the mainspring of our economic recovery 
will be unable to move much of their 
output. Foreign buyers will once again 
be plagued by slow deliveries from 
Britain and competitors will not be slow 
in seizing their opportunities. 

Once again an over-all risk to industry 
arises from a state of unrest in one of 
the nationalised industries. Yet in this 
case it is hardly a convincing argument 
to tell railway workers that they will 
damage our new prosperity and recovery 
if they strike, for the cause of their un- 
rest is that they themselves are far from 
prosperous: they have been told that the 
further part of their wage-increase 
demand cannot be offered because the 
nationalised industry cannot pay it, and 
they have also been told by the Govern- 
ment that a subsidy to the railways can- 
not be considered. It is easy enough to 
say that there ought not to be a rail 
strike. Wisdom may well have prevailed 
by the time these comments appear in 
print. But there has been in any case 
this threat of far-reaching dislocation 
and disturbance. It should have em- 
phasised a_ serious disability in our 
present economy—prosperity, like peace, 
is indivisible. Full employment has 
probably never been fuller; but it is a 
condition that aggravates the grievances 
of any under-paid section of the country’s 
workers. To say this is not to take sides 
in a prospective strike: but it may be a 
better form of wisdom to try to under- 
stand its causes than to condemn its con- 
sequences. . There is nothing sudden 
about the unrest in this vital service. It 
has been brewing for all to observe for 
several years. Can problems as funda- 
mental as these be solved piecemeal and 
on a make-and-mend system ? 

Our industrial recovery is not so long 
established that any strike can be 
afforded. It is a recovery that has 
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brought at least the semblance of pros. 
perity to many sections of the natiop 
We risk the whole recovery and may loge 
for a long time all its prosperity if the 
benefits are not reasonably shared out 
The old threat of inflation and the serie: 
of devices that was used to control jt 
have left a number of difficult legacies 
and not the the least of these is the prob. 
lem of the skilled workers’ reward for 
his special services. 

Another challenge that is part of the 
new 1955 scene is the problem of ‘ take. 
over’ bids, again a legacy from pas 
restrictions. Years ago when large com. 
panies absorbed smaller ones, the proces 
was stimulated by a lack of prosperity in 
the smaller unit, a deficiency likely to be 
remedied if it could be based upon : 
larger foundation. Today, the stimulu 
is given by prosperity, and the very con 
ditions that should justify long-continued 
independence of operation bring the 
‘take-over’ bid. It is difficult to imagine 


anything that is more artificial and 
illogical—but it has been bred by 
artificiality. No company is able t 


revalue its assets in the full terms of their 
changed worth; bonus issues of shares 
are permitted only on a limited scale, 
and although there have been increasés 
in most dividend rates the extent t 
which this has been ‘tolerated’ in ne 
way reflects the reality of share values 
It is into this scene of artificiality anc 
under-valuation that the take-over bid 
device projects itself. It is understand: 
able, it is unavoidable, but it is als 
regrettable. When an industry is s 
actively prosperous, it is a tragedy thal 
diversity and independence should dis 
appear. Yet any further freedom fo 
realistic valuation of assets must seem 
ingly incur political displeasure, will 
workers protesting that fortunes are being 
made at their expense. The less obvious 
manipulation of the take-over bi 
attracts less censure. This might indeed 
be a crucial problem of 1955. If the 
Government is not prepared to perm 
the unrestricted revaluation of shares 
there is much to be said for expanding 
the range of restriction and _illegalising 
the device of the take-over bid. We ar 
better off as a nation of many business¢ 
and mergers are justifiable only whet 
they are to bring prosperity into being 
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Anniversaries of 1955 

ACH new year brings its anniver- 

saries, and 1955 is an unusually 

rich year for those concerned with 
fundamental chemical theory. It was in 
1855 that Pasteur put forward the so- 
called vitalistic theory of fermentation, a 
major turning-point in both biochemistry 
and applied chemistry. His other contri- 
bution of 1855 is probably less well 
known, but he then threw out the sug- 
gestion that optical activity of substances 
is due to some asymmetry in their mole- 
cular pattern. This was based on a study 
of sodium ammonium tartrate crystals. 
However, it was not a line of thought 
that Pasteur himself followed up, but 
within 20 years other chemists, including 
vant Hoff, had developed the idea and 
produced the spatial theory for atomic 
arrangement in molecules. As for bi- 
centenaries, 1755 is an outstanding 
chemical ‘date’ for it was then that 
Joseph Black’s classic experimental work 
demonstrated the difference between 
‘mild alkalis” (carbonates) and * caustic 
alkalis’ (the oxides).. Black virtually dis- 
covered carbon dioxide as a_ specific 
entity even though he could merely 
call it ‘ fixed air’. Almost coincidentally 
the French chemist Proust was born in 
the same year, and later he was to 


establish the all-important Law of Con- 


Stant Proportions, a fundamental prin- 
ciple of chemistry that schoolboys can 
easily absorb now but which met with 
considerable resistance from chemists of 
the late eighteenth century. Black’s 
work on the carbonates and Proust’s law 
were from the same stables and each in 
its Own time brought modern chemistry 
much closer. Another centenary of 1955, 
though not a particularly theoretical one, 
is the isolation of lithium by Bunsen and 
Matthiessen by electrolysing the fused 
chloride, mentioned in last week’s issue 
(p. 17). This lightest of all the metallic 


elements is prepared for its modern com- 
mercial uses by much the same process 
that was used then. And inasmuch as 
diamond jubilees may be enjoyed by 
great events as well as by persons, it is 
just 60 years since Réntgen’s discovery of 
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Notes & Comments 


X rays. Can there be as many anniver- 
saries of great 1955 events in 60, 100, or 
200 years’ time? Despite the enormously 
greater application of man-power and 
resources to science, it seems doubtful. 


Having a Knock... 
ANUFACTURING capacity for 
lead tetra-ethyl in the western 
world is about 650,000,000 Ib. a 

year, and in Great Britain production 
is now at an annual level of at least 
80,000,000 Ib. During October nearly 
8,000,000 Ib. of this important chemical 
was exported, bringing in receipts of 
£1,048,566, a record for this one com- 
modity, and over 6 per cent of the total 
value of exports for the month. These 
achievements can be attributed directly to 
the recent erection of a large new plant 
on Merseyside for the production of lead 
tetraethyl, and its associated ethylene 
dibromide plant at Amlwch in Anglesey 
(see THE CHEMICAL AGE, 1954, 70, 1093). 
This is news: this is success of which all 
Britain can be proud, and which all the 
world should know of. In the course, 
therefore, of preparing this annual review 
number, it was decided to include a 
photograph of one of these new plants, 
as a permanent record of one of the 
major chemical engineering projects of 
the past year. An executive of the com- 
pany was telephoned; he laughed in an 
embarrassed way; he was sure we would 
understand, but they didn’t want any 
publicity, they didn’t want the public to 
take an interest in their activities, against 
their better judgment they had recently 
allowed some news of their Amlwch plant 
to be published, and that was all there 
would be. He was politely sorry, and he 
was sure we understood. 


... at Antiknock 


UT we do not understand, and it 
seems unlikely that we ever will. 
Why should this very large and very 
important company, producing a_ sub- 
stance essential to the internal combus- 
tion engines of the world, be not only 
lacking in any desire for publicity, but 
actively opposed to it? Prosperity is a 

















116 THE 
national interest, and the achievements 
of a company which contributes so much 
toward that prosperity make news for 
the most untechnical citizen. Why then 
has this company so little faith in the 
public of Britain, which it serves, and on 
which, ultimately it depends? The days 
of industrial autocracy are past; no 
longer can any firm afford to ignore the 
people at its gates, anxious to learn, but 
equally anxious to help—for all our 
fortunes are bound up together. 





Inventions and Industry 


WHILE there exist a number of consultant 
chemical engineers capable of giving the 
most excellent technical appreciations of 
specific problems in the chemical industry, 
there has been a lack of organisations which 
can provide an effective link between inven- 
tors and patentees of new chemical processes 
and potential users, and an effective link be- 
tween both parties and potential investors. 
Industrial and Technical Services Ltd., 
working from a small group of specialist 
chemical engineers—qualified particularly in 
the fields of distillation, corrosion problems 
and problems of pumping, centrifuging and 
clarification—has also established relations 
with many of the more important organisa- 
tions engaged in the development of new 
chemical processes and has a close connec- 
tion with an industrial finance trust. It is 
the aim of this set-up to those 
interested in the development of new chemi- 
cal projects in obtaining the most 


assist 


up-to- 


date chemical processes on the most favour- 
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able terms and also the necessary specialises 
equipment to work these processes. 

The association of Industrial and Tee 
nical Services Ltd. with an industrial finance 
trust enables them to make economi 
appreciations of new projects and to indicat, 
the best way of financing such projects where 
outside investment is required At the same 
time Industrial and Technical Services Ltg 
and the group with which it is associated ca 
give assistance to inventors of new chemic; 
processes in the commercial exploitation oj 
their inventions. 


also 





German Patents in Canada 


A NEW Canadian company specialising 
in the design and construction of chemi- 
cal plant has been formed. The new firm 


Chemiebau Canada Limited. brings to 
gether the technical knowledge and engin 
eering experience of the Foundation Co. o 
Canada Ltd., Montreal, and Chemiebau 
Dr. A. Zicren GmbH of Nieder-Marsburg 
Germany. 

The company, with its head office in 
Montreal, will specialise in the design and 
construction of complete plants for produc- 
tion of sulphuric acid, sulphur, soda ash 
caustic soda, hydrochloric acid, pure hydr 
gen chloride and other chemicals } 
developed and_ patented b 
Chemiebau Zieren. It will supply the chem 
cal and engineering necessary f 
either the development of a complete pla 
or for the alteration, modification or ex 
pansion of existing plants including conve 
sion for treatment of other raw materials 


processes 


service 


As reported last week (see 
p.38), Mr. Harold J. Cotes, 
managing director of British 
Glues & Chemicals Ltd., 
was recently presented with 
his portrait to mark 50 years 
in the glue industry. 
Shown in our picture with 
Mr. Cotes (centre) are, from 
left to right : Messrs. 

Groom, J. L. Fenton, G. T. 
Finney and B. S. Adderley. 
Each of these gentlemen has 
served under Mr. Cotes fot 

over 40 years 
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Gir 


W. J. WORBOYS, B.Sc., D.Phil. 


(Chairman, Association of British Chemical 
Manufacturers) 


VERY industry is the better for an inde- 

pendent technical and trade Press, as 
much to criticise its shortcomings as to pro- 
claim its achievements. The British chemi- 
cal industry is fortunate to be sustained by 
such a Press, and it is 
my privilege, as chair- 
man of the Associa- 
tion of British Chemi- 
cal Manufacturers, on 
behalf of our mem- 
bers, to extend to THI 
CHEMICAL AGE our 
thanks for its support 
during the past year 
and our best wishes 
for its success and 
prosperity in the 
future. 

This is the time of year when men tradi- 
tionally take stock of the past and make 
resolutions for the future. What of the year 
that now opens before us? In this connec- 
tion I should like to offer three thoughts for 
the serious consideration of all who are con- 
cerned in shaping the destinies of our great 
chemical industry. 





Firstly, although we can look with satis- 
faction to a rate of development in the last 
hve years which is twice that of manufac- 
turing industry as a whole, we should not 
regard this situation with complacency. A 
lesser rate of growth in an era that saw such 

great expansion of chemical science and 
manufacturing technology would have been 
deserving of criticism. It must be our ob- 
jective to show an even higher rate of pro- 
gress in the next decade. 


Secondly, let us resolve to try to arrange 
a freer interchange of experience between 
firms in the chemical industry. It can be 
achieved, I am sure, without serious risk of 
leakage of confidential information and, if 


Kit iNGs.... 


achieved, it should benefit all concerned and 
accelerate the growth of our industry. 

Thirdly, let us face up to the increasing 
competition in the world’s markets. We 
cannot, on the one hand, complain that the 
overseas buyer says he chooses German 
chemicals because he knows they are good. 
and at the same time be reiuctant to demon- 
strate, by all means that lie to hand, the 
quality of our wares and the efficiency of our 
service. We must seize every opportunity to 
proclaim the name and fame of British 
chemicals throughout the world 


W. J. HOOTON, A.M.1.Mech.E. 


(Chairman, British Chemical Plant Manu 
facturers Association) 


AM happy to take this opportunity as 

chairman of the British Chemical Plant 
Manufacturers’ Association to extend New 
Year greetings to all our friends in the 
chemical and allied 
industries. 

Our industry had a 
good year in 1954, 
during which it main- 
tained its important 
contribution to the 
national economy as 
a supplier of equip- 
ment to the British 
chemical industry (this 
being as always its 
major responsibility) 
ind as an exporter of 
British engineering products 

At the same time the export markets have 
not been neglected, as indeed they must not. 
and mindful of the necessity further to in 
crease Oul industry's exports. directors of 
many BCPMA members have made exten 
sive overseas tours during the past year. Also 
more members than hitherto exhibited over 
seas: some showed at the Baghdad Fair, while 
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among the best plant exhibits at the recent 
Vochema at Utrecht and III® Salon de la 
Chimie in Paris were those of British firms. 
1 look forward to a growth of such enter- 
prise in 1955. 

In an industry such as ours it is difficult 
to measure progress annually, but looking 
back just a few years one can see clearly 
how much the industry has grown, and, 
furthermore, this growth has been accom- 
panied by an increased spirit of co-operation 
within the industry and between the industry 
and its customers. I am happy, therefore, 
that the British chemical plant industry can 
face 1955 with confidence in the knowledge 
that it is better equipped than ever before 
in technological staff, design facilities, fabri- 
cating shops and skilled workers—to meet 
the demands to be made upon it 

On behalf of the Association and the indus 
try it represents I wish THe CHEMICAL AGI 
every success and prosperity in 1955, 


DOUGLAS WILSON 


(Chairman, Council of British Manufacturers 
of Petroleum Equipment) 


T the beginning of 1954 there were many 

people who expressed doubt as to the 
future of the requirements of the petroleum 
equipment industry, but we of the Council 
felt that, although the major refinery 
grammes had been completed, there would 
always be a field for the supply of equip- 
ment to take care of expansions and replace- 
ments. In my report to the Council for 
1953/54. it.is evident that contrary to the 
expectations of many the equipment indus- 
try did in fact maintain a very high standard 
of production and an annual turnover com- 
parable with some of its best years. 

The work of the Council itself is growing 
in scope by virtue of its international work 
and association with the newly formed Euro- 
pean Federation of Equipment Manufac- 
turers. At the same time membership is 
increasing and active steps are being taken 
to improve the many services of the Council 
to its members. We can, therefore, look 
forward with considerable optimism to the 
New Year and what it may bring in the way 
of business. The year 1955 will be marked 
by the Fourth World Petroleum Congress, 
which takes place in Rome at the end of 
May and the beginning of June, and plans 


pro- 
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are already far ag 
vanced for the pa 


which the Council wi 
play at this congress 

In addition to th 
the new ‘* Petroley 
Catalogue’ will be pub 
lished in the spring, 
the year, and the ip 
creased scope of th 
catalogue 1s concrete 
evidence of not on 
the extension of oy 
members’ interest j 
petroleum equipment, but of their confidence 
in the future. 

It seems logical to us that with the rapid 
advances which are being made not only 
chemistry in general, but also in the special 
ised development of petro-chemicals as 
whole, that the future is a particularly brigh 


one. [his does not mean, however, tha 
there is any room for complacency, mor 
especially in the export markets, but wit 


the greater availability of materials it is fe 
that delivery promises can be kept. 

If we can look back at the end of 195 
with the same satisfaction as we can regar 
the past year, we shall have nothing what 
ever to complain about. 


* + * 


BRIGADIER C. NORTON STAFFORD 
C.B.E., T.D. 


Chemical & 
{ssociation) 


British Dvyestui 


} : 
Traders 


(Chairman 


[ gives me great pleasure as chairman 

the British Chemical & Dyestuffs Traders 
Association to extend New Year greetings! 
all our friends. 

As a nation we can derive considerab 
satisfaction from the knowledge 
task of re-developing our world trade ha 
been achieved in? 
small 
removal of controls é 
home, and the f& 
opening of many ove 


quickly translated > 
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chemical products, with their new uses and 
potentialities, the British merchant is making 
a substantial contribution to our revival as 
a foremost trading nation. 

The old days of laissez-faire have given 
place to a new order in which a healthy 
rivalry and individual enterprise flourish 
side by side with that very necessary spirit 
of co-operation, which finds expression in 
our representative trade association. 

As the consultative body on official mat- 
ters affecting the interests of chemical mer- 
chants the Association fulfils the important 
function of ensuring that all such matters 
are approached constructively and with 
adherence to strict. principles. Changing 
conditions do not come with the leisurely 
pace of former times, and as new trends of 
thought take shape we shall be well served 
by our Association, and we each have a 
common responsibility to see that its 
strength is maintained. Therefore, | would 
remind the chemical merchant that the Asso- 
ciation needs his support. 

That we have sound foundation for enter- 
ing the New Year with confidence is no 
cause for complacency. because we _ shall 
meet increasing competition in all markets. 
Nevertheless, | believe we shall more than 
hold our own if our endeavours are sus- 
tained by the quality of our merchandise and 
the traditional efficient services of the 
British merchant. I send my best wishes 
for the prosperity of all. 


» 3 + 


LT.-COL. S. J. M. AULD, C.B.E., M.C. 


(President, Institute of Petroleum) 


HE past year has been outstanding in 

British petroleum industry even if mea- 
sured only by the virtual completion of the 
main plan for extension of oil refining 
capacity. From 2,500,000 tons in 1944 the 
throughput has been increased to 29,000,000 
tons. 

The effect of abundant liquid fuel supplies 
on the national economy has already been 
ery marked. This is not only in the in- 
ternal combustion engine field, where the 
motor car and heavy transport industries 
have greatly benefited, but in the encour- 
agement of the use of residual fuel oil for 
power station work. The latter aspect is one 
of which we shall undoubtedly see more, for 
the relief thereby accorded to the coal indus- 
try, working under its present conditions of 
relatively lower output, is most important to 
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the balancing of national power production 

Possibly however it is on the chemical side 
that petroleum continues to make its impor- 
tance to national industry most increasingly 
felt. There are two main approaches to the 
production of chemicals from _ petroleum. 
The first, and the longer established, is the 
use in synthesis of the simpler unsaturated 
hydrocarbons, originally available as by- 
products of the cracking of oil for increasing 
the resources of light fuels, tut now largely 
produced deliberately as raw materials. 

The second is the more recently estab- 
lished directive hydroforming, so far largely 
based on platinum catalyst. [his process 
can be. used at will for the production of 
high-octane blending stock, or production 
of aromatics by conjoint paraffinic cyclisa- 
tion, naphthenic dehydrogenation and de- 
sulphurisation. Benzene, toluene and the 
xylenes can now be produced in large quan- 
tities from petroleum, which is ousting coal- 
tar from its premier position as the source 
of aromatics. In view of the rapid growth 
of the plastics and synthetic fibre industries 
dependent on the aromatics this is of major 
importance. Four of the ‘ platformer’ units 
are in process of installation at the great 
refineries of the United Kingdom. 

The United States indicate that over 40 
per cent of all their organic synthetic pro- 
ducts are already derived from petroleum. 
Doubtless this figure will be matched here 
and indeed improved upon. 

In view of special British interest in the 
highly sulphurous Middle East crude oils it 
is worthy of note that desulphurisation of the 
important middle distillates using cobalt- 
molybdenum catalysts has been largely 
developed in this country. 





* * a 


GEORGE T. GURR, F.R.I.C. 


(President, British Association of Chemists) 


NE usually associates New Year Mes- 
sages with a ‘ cold and frosty morning ’; 
but I am asked to give this one on a perfect 
May-like day in early December, which does 
not help the mood. May we hope that this 
weather is linked with the international situa- 
tion and is a good portent for the latter. 
It is a pleasant habit to send wishes of 
happiness and goodwill at this season and | 
do so to all chemists and their associates at 
home and abroad for their health and happi- 
ness during the coming year. 
The year 1954, which started still under 
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the shadow of threatened industrial regres- 
sion, has developed into one of increasing 
and expanding activity in all branches of 
the chemical industry and production has 
risen to the cred‘t of all concerned; and this 
development is naturally reflected in the 
demands on chemists employed in ancillary 
laboratories. It is an interesting fact that 
chemists engaged directly in industry are 
taking an increasing interest in work 
study. The demand for chemists has 
increased during the year shown 
in the weekly list of vacancies given 
in Our appointments circular and is corro- 
borated by the fewer number of claims on 
our Unemployment Fund. This fund now 
has reserves of over £56,000, a large portion 
of which is in a fluid state ready for any 
emergency which may occur. 

Expanding British industry is well served 
by British chemists whose achievements are 
a matter of national pride. May 1955 bring 
prosperity to all readers. 


as 1s 


* * + 


E. P. HUDSON, M.A., F.R.S.E. 
(Chairman, A of Chemical & 
Allied Employers) 


sociation 


HE past vear has not been an easy one 

in industry generally as far as industrial 
relations are concerned. In the chemical 
industry various matters, including an 
increase In wage rates 
about the beginning 
of the year, were ad- 
justed through wage 
negotiation machinery 


of the industry, and 
thanks to our agree- 
ments and good rela- 
tions with the trade 
unions we have _ not 
been affected by re- 
percussions from_ in- 
dustrial difficulties 





elsewhere. The vear 
has been one of. increased production 
productivity, and although the 
index has shown a measure 


and 
retail price 
of 
stability, organised labour is not unnaturally 


welcome 
ever ready to claim some. share in the 
results of any period of prosperity. I believe 
that the good and reasonable standards set 
by the Chemical & Allied Industries JIC, 
the friendly relations with the * other side, 
and the regular advice and assistance which 
the Association of Chemical & Allied Em- 
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ployers gives as a service to its member firm; 

are responsible for the fact that the indusy 

was never freer from industrial disputes 
The majority of employees in the chemicg 


industry 
and sick pay schemes. 


should be formally 


are covered by company pensiog 


The Association ha 
felt unable to comply with trade union te 
quests that the introduction of such scheme 


recommended 


to I 


members by the Joint Industrial Council, by 
at the same time we are satisfied that these 


benefits are much appreciated 
men and their unions. 
Last year was the first full 


by both the 


year of th 


operation of the JIC training scheme, and in 


addition to some 


140 


youths 


and voung 


adults taking the full course. some 100 olde 
men qualified through the shortened cours 


status 


beer 


the 
It 


to gain 


operator, has 


ot 


la 


qualified 
matter of satisfa 


chemica 





tion to us that the general worker unio 
have been taking an active part. under th 
auspices of the steering committee, in di 
cussions arising out of the Heavy Chemic: 


Productivity 


Team report. 


The Executive Board of the Association 
Chemical & Allied Employers greatly 
preciates the continued support of the men 


ters. 


employers they not 


only 


It believes that as a body of organise 
provide man 


proper benefits for themselves, but equa 


benefit the industry as a whole 


I am gl 


therefore to have this opportunity of expres 


wishes for 


of the 


ing best 
members 
friends. May 1955 
steady activity 
industry. 


and 


the 
Association 
prove 


stability f 


New 
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Year to t 
and all 
be a year 
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MR. A. E. SKAN 


(Chairman, British 


Plas 


tics 


i é de ratiol 


F one can forecast the future by referent 
to the immediate past, then the plastic 


industry’s 
brightest 


pl ospects 


and its past 


for 


reputation 


1955 


bility may be lived down. 


In 1953 


are ol 
for ist 


the total production of plastic 


materials was double that of 1946, which 
turn had doubled the. 1942 figures. Althoug 
the final figures for 1954 are ut 
able these are known to be well up on 19° 
Exports for the year are a record for ou 
industry, showing an increase of £1,000.00 
for the first ten months as compared with th 


previous year. Thus 


has 


the 


not yet ava 


recession 





195% 


r firms 
ndusty 
ites 
nemica 
Pension 
10n has 
LION Te 
chemes 
to It 
cil, bur 
it these 
oth the 


and in 
young 
1) olde 
COUTS 
hemica 
satistac 
UNIO! 
der th 
in di 


lemica 


ation 
tly 
ie men 
‘Zanise 
man 
equa 
im gi 
expres 
a 
all 
year 


in { 


atiol 


eferenc 


plast \ 


ot th 


yr inst 


plastic 
vhich 
.Ithoug 


et avair 
yn 1993 


for ou 
000.00 


with the 


ssion 0 








§ January 1955 
195] been overcome and this may perhaps 
be largely attributed to the fact that it Is 


becoming widely re- 
cognised that plastics 
are not a substitute but 
materials in their 
own right and, as 
such, it is essential to 
use the type appropri 
ate to the job. 

The British Plastics 
Federation, in con 


junction with the 
British Standards In- 
stitution, are con- 
Stantly reviewing the 


specificauons of materials and their particu- 
future 


misuse of 





applications, thus insuring the 
inferior materials and 


excellent ones, which can be just as disas- 


against 


trous. Standard specifications issued or in 
preparation cover a wide range of products 
from read signs to tableware. protective 
clothing to flooring and wall tiles. In fact, 
there is no obvious limit to the opportuni- 
ties for further expansion. 

During 1954 many large new plants came 
into operation and many more are projected 
for 1955, their total cost running into mil- 
lions of pounds and their capacity geared 
to meet an ever increasing demand. 

After many years of “ups and downs’ | 
feel that the future is at last set fair and in 
offering my good wishes for a prosperous 
New Year to those in the plastics and allied 
industries | do so with every confidence that 

ev will be fulfilled. 


N. K. SMITH, B.Sc. 


(Chairman, Association of British Insecticide 
Manufacturers) 


HE science of crop protection has made 

enormous advances in the last 15 years. 
Up to the outbreak of war, development was 
on orthodox lines, involving improvements 
in welt-established insecticides and fungi- 
cides. From about 1940 onwards came 
DDT, benzene hexachloride, plant growth- 
regulating substances and selective herbicides 
and the organo-phosphorus and systemic 
insecticides which, in effect, opened entirely 
new fields of activity. Much of this work 
Owes its basic development to British initia- 
live and research. 

The Association of 


British Insecticide 
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Manufacturers was founded in 1928, when it 
tecame affiliated to the Association of 
British Chemical Manufacturers. It now 
represents over 95 per cent of the industry 
and is concerned with British insecticides, 
fungicides, weedkillers and allied materials 
used in the protection of crops of every kind 
at home and overseas. Its objects are the 
development of this section of app:ied chem 
istry and biology by meetings and discus- 
sions; by the work of its technical commit 
tees, by the periodic issue of its Directory 
and by close co-operation with the Ministry 
of Agriculture in the standardisation, analy 
sis and approval of 

insecticides and fung) 
maintains 
contact with 
Ministries and 


cides. it 
regu.ar 
other 
organisations and 1s 
represented on many 
bodies associated with 
its interests. 

The recognition, 
national and __ inter- 
national, of the para- 
mount importance of 
increasing the world’s 
food supply and combating the enormous 
losses caused by. pests and diseases, has led 
to vast expansion in the industry and has 
stimulated still further the research for new 
materials and techniques of greater efficiency, 
economy and safety in application. This 
expansion is reflected in the increasing work 
and influence of the Association. 





SIR KNOWLES EDGE, Bt. 


(Chairman, British Disinfectant Manufac 
turers’ Association) 


HE year 1954 has seen continued progress 

by the British Disinfectant Manufac- 
turers’ Association. It is a continued source 
of satisfaction to the manufacturers of dis- 
infectants and kindred chemicals, that they 
have for so many years worked together in 
a strong and harmonious association to deal 
with those problems which concern the in- 
dustry as a whole. Disinfectants which at 
one time were uniformly of a ‘coal tar’ 
character are now based upon quite a wide 
range of chemicals. In addition to the 


‘black ’ and ‘ white’ types which have car- 
ried the names of British manufacturers to 
every part of the world, there are now a wide 
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variety of substituted phenols, of chlorine- 
containing bodies, of a wide range of veget- 
able bases such as pine oil, and most recently 
of the quaternary ammonium series. 

The British Disinfectant Manufacturers’ 
Association has always taken the foremost 
part in devising schemes of evaluation for 
the products of the industry, and since the 
war has been engaged through a series of 
technical panels in most exhaustive tests of 
the present systems of evaluation, as well as 
detailed work in the development of possible 
new tests. In my view, during 1955 the 
countless users of disinfectants will have an 
ever increasing variety of products offered to 
them, and it is our hope that the means of 
evaluation and comparison will keep abreast 
of this constant development. 


* * 
D. J. BIRD, M.B.E. 


(President, International Superphosphate 


Manufacturers’ Association) 


HEN I was asked to send a New Year’s 

message to readers of THE CHEMICAI 
AGE I pondered for some time. What could 
the president of an international manufac- 
turers’ association say to industry in this 
country? I think it was only then that I 
realised what the founders of the _ Inter- 
national Superphosphate Manufacturers’ 
Association had achieved. Founded in 1928, 
the Association now comprises active mem- 
bers from Australia, Belgium, Denmark, 
Egypt, Eire, Finland, France, Germany. 
Greece, Holland, India, Israel, Italy. Japan, 
Mexico, New Zealand, North and South 
Africa, Norway, Portugal, Spain. Sweden. 
Switzerland. Turkey and the United King- 
dom. In addition, the principal suppliers of 
raw materials are honorary members. 

The Association as such has never entered 
into any commercial arrangements, and this 
is probably why it has survived, and almost 
certainly the main reason for its success. 
As manufacturers of superphosphate, one of 
the basic fertilisers so essential for increased 
food production in all countries, we have 
an astonishing number of common problems. 
Through its head office in London the Asso- 
ciation collects and publishes trade statistics 
and, through its Paris office, issues a bulletin 
in which are summarised, twice a year. agro- 
nomic deve!opments affecting the superphos- 
plate industry throughout the world. 

The Association holds annual conferences 
of specialists at which well attended meetings 
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receive papers of a high standard from map 
countries. Until this year these specialis 
conferences have been devoted in alternate 
years to agricu‘tural subjects and to technica 
or manufacturing problems. 
the rotation will occupy three years, with 
the introduction of a joint conference 
between agronomists and technicians. 

Each year the Association holds an annua 
convention, visiting different member coun: 
tries. In 1953 the Association celebrated jts 
silver jubilee in the city of its birth—Stock- 
holm—while in 1954 the meetings were held 
in Lisbon. This year we are going to Wies. 
baden. These meetings provide a unigue 
opportunity tor our members to get to knoy 
one another. 

My New Year's message, and I send it 


From now 9; 


manufacturers in all countries, is— Get t 
gether with manufacturers 

other You will find you have 
more in common with them than you think 
You will then make, as I am convinced we 
are making, a practical contribution towards 
what is uppermost in all our minds at th 
time, namely. “ Peace upon earth and good 
will towards men’”’.’ 


your fellow 


countries 


MR. S. BLACK 


(Preside t, Association of Tar Distillers 


AM honoured to extend New Year gree 

ings on behalf of the Association of Tar 
Distillers to all friends and readers of TH 
CHEMICAL AGI 

The last year has been a fairly successfu 
one despite some fluctuation in the market 
for certain products. The actual quantit 
of crude coal tar distilled is not known at 
the time of writing but 
it will approximat 
2.800.000 tons, whic! 
represents an increas 
of over 50 per cent 
the immediate pre-wa 
tonnage. Sales of {a 
products in the home 
markets have 
creased during _ the 
year and exports have 
been reasonably mail 
having regard to the increasing Com 





tained 


petition. 

Co-operation between the tar industry and 
the chemical industry and allied trades has 
continued to the advantage of all concerned 
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and a growing understanding of cach other's 
requirements and interests augurs well for 
the future. 

Energetic research is being carried out by 
the Coal Tar Research Association in their 
laboratories at Gomersal, and members are 
most appreciative of the assistance and 
advice which they have received on particulat 
problems which arise from time to time. 

With regard to the future, it is likely that 
the implementation of the Beaver Commit- 
tee Report will result in an increased carbon- 
isation of coal with a corresponding increase 
in the production of crude coal tar. The 
tar distillers are exploring the present and 
possible future markets for tar products with 
i view to providing a balanced programme 
of production and disposal of the various 
products to meet the requirements of the 
consumers and users and secure a reasonable 
return to the carbonising industries for the 
crude coal ta 

it is the desire and aim of the tar distilling 
industry to develop closer co-operation with 
kindred industries and maintain a high stan 
dard of service which will give satisfaction 
to the buvers of their many products and to 
the suppliers of the crude tar. I have 
pleasure in extending sincere greetings to all 
and best wishes for a successful and pros 


perous year. 


MR. R. ASHLEY HALL 


(Late president, National Federation § of 
{ssociated Paint, Colour & Varnish Manu- 
fac turers of the UK) 


HE office of president of the National 

Paint Federation, which I have recently 
relinquished, enables one to enjoy a bird’s 
eyé view of the complexities and varying 
circumstances of the trades of manufac- 
turing, distributing and applying paint. 

While the more essential raw materials 
and basic principles of manufacture may be 
common to all producers, there is an im- 
mense variety as to the end use for which 
paint 1s required, with a consequent variety 
in both the qualities and characteristics 
necessary and the customs and practices of 
distribution and marketing generally. 

All such ramifications, their particular 
individual problems, their general require- 
ments, the place they hold in the national 
economy, the assurance of raw material sup- 
plies, often necessitating negotiation for their 


importation from hard currency sources. the 
relationship between one outlet and another, 
and ensuring there is a tidy and responsible 
marketing practice in each, come within the 
influence of the National Paint Federation. 

Il can say. with confidence, that prospects 
for 1955 augur well. Shipyards appear full 
of work, the demand for consumer goods 
booms, more houses are being built and there 
is a general uplift in the standard of living 
that itself demands better conditions and 
more colour in our homes, hotels, offices, 
schools and _ factories. Behind us all, 
whether manufacturer, distributor, or appli 
cator, are wise and well staffed, experienced, 
trade organisations 

So, with 
mand before us, in all the various outlets 
and uses for paint, and a wise influence 
behind it, coming from the National Paint 
Federation and other appropriate trade 
organisation. I feel my good wishes for 
prosperity and progress in 1955 age well 
based on solid facts rather than on senti 
ment alone 


progressively increasing de 


MR. R. E. HUFFAM 


(Chairman, UK Glycerine Producers’ 
{ ssociation) 


S chairman of the United Kingdom 
£% Glycerine Producers’ Association Ltd., 


it gives me pleasure to respond to the invita- 


tion of the Editor of 
THE CHEMICAL AGE 
by sending a message 
of good wishes for the 
continued success of 
the chemical and 
allied trades in 1955 

As manufacturers of 
a chemical which = is 
one of the most widely 
used in industry, mem- 
bers of the Associa- 
tion are pleased that 
after the shortage of 
the past vears. glycerine producers have now 
increased glycerine supplies to the extent 
that, recently. buyers have obtained nearly 
all their full requirements without delay and 
at reduced prices. 

Despite the increase in demand for gly- 
cerine which is expected to take place in 
1955, the Association is hopeful of satisfy- 
ing buyers’ wishes, as world supplies should 
be maintained because of the anticipated 
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larger production of 
glycerine 

We wish all our friends in the trade a 
prosperous 1955, and would assure them that 
whatever may lie ahead, it is the aim of 
Association members to give the best possi- 
ble service to industry. 


American synthetic 


MR. J. N. HOPE 


(Chairman, Association of British Sheep & 


Cattle Dip Manufacturers) 


AM very grateful for the opportunity of 

wishing all readers throughout the world 
success and prosperity in the coming year, 
in which all members of the 
join me. 


Association 


The manufacture of sheep and cattle dips 
is a highly specialised branch of the chemi- 
cal industry and we are proud to number 
among our members firms who have 
pioneered throughout the world this impor- 
tant contribution to animal husbandry. 

Considerable quantities of sheep dip are 
used in the United Kingdom but the main 
bulk of our members’ production is shipped 
overseas. Our industry. therefore, can be 
said to be an important contributor to 
Britain's trade. Although there is 
considerable competi- 
tion from other Euro- 
pean manufacturers 
and from local manu- 
facturers it is the 
British product which 
invariably bears’ the 
hallmark of quality. 


export 





The Association, 
which is affiliated to 
the Association. of 
British Chemical 
Manufacturers, is en- 
tirely voluntary and 

was formed in order that member firms 


should have an instrument enabling them to 
approach Government organisations and 
other official bodies on a joint basis on ques- 
tions of mutual interest. The smooth work- 
ing of this co-operation was largely respon- 
sible for the maintenance of the industry in 
the difficulties of wartime. In the post-war 
period the Association has been no_ less 
active in serving its members. 

To-day, questions of actual interest to the 
industry and Government concerns both 
here and abroad are freely discussed and 
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official and commercial organisations seek 
ing advice on technical questions can cop 
sult members through the Association. The 
free exchange of opinions on matters bot 
commercial and technical among our varioy 
members has teen a remarkable illustratio 
of the sense of fair play and _ patriotisy 
which exists in British industry today. Th 
existence of the Association, whose member 
compete against each other in a highly coy 
petitive market. has addition 
assurance to the users of our products th 
the high standard of quality of British py 
ducts is maintained. 

With increasing demand for th 
products of members and with the increasin 
complexity of the technical problems whic 
have to be confronted, we of the Associati 
are convinced that we can continue to p 
an increasingly valuable part in the Britis 
chemical industry 


been an 


the evel 


MR. STANLEY ROBINSON 


(President, British Wood Preserving 
4ssociation) 


OLLOWING a quiescent period durin 

the war and immediate post-war year 
the Association was reorganised in 1949 and 
although it has not yet proved possible 
introduce ail the plans envisaged at th 
date, it is pleasing to record that very re 
progress has been made. There are no 
341 members in the Association, including 
almost every firm in Great Britain possessint 
a plant for pressure impregnation, most 0 
the well-known manufacturers of presery: 
tives, insecticides, fungicides and fire retard 
ants, many allied trade associations, learne 
societies and timber users at home and ove! 
seas. Liaison has been established an 
maintained with such todies as the Forts 
Products Research Laboratory, the Britis 
Standards Institution, Government depart! 
ments and the Timber Development Assoc 
tion. 

At the 1954 Convention held at Cam 
bridge there were 250 delegates, inciudits 
representatives from many Government de 
partments, user industries and 11 oversté 
countries. Among the papers presented wert 
two of particular interest from the Unite 
States, one dealing with solvent type Pr 
servatives, the other with the developmen! 
of a new solvent extraction method fo 
characterising coal tar creosotes and per 








1955 


AS Seek 
an con 
On. The 
Ts bot 
Variou 
istration 
triotisn 
LV. Th 
nember 
ily con 
Iditiona 
icts th 
ish pr 
for the 
icreasin 
1S whic! 
sOclatior 
to pla 
> Britis 


ving 


1 durin; 
ir year 
949 and 
ssible | 
at th 
yery re 
are n0 
ncluding 
ossessiny 
most ¢ 
preserva 
e retard 
. learnet 
nd over 
hed an 
e Fores 
> British 
depart 
Associa 


at Cam 
including 
ment de 
oversea 
ited wert 
> United 
ype pre 
elopmen! 
hod for 
id pein’ 





§ Januar} 1955 


eum derivatives and its application in wood 
preservation. In 1954 the Association had 
outside stands at both the Royal Show and 
the Great Yorkshire Show, being awarded 
the Silver Medal Certificate at the latter and 
the Bronze Medal Certificate at the former. 

4 number of lectures on ‘ Preservation’ 
were given during the year, the total being 
well over 60, including several for the Minis- 
try of Works. Great use has been made of 
the Association’s advisory service. An 
example of this is to be found in the fact 
that in the last six months, in response to 
requests. 5.000 copies of the Association’s 
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leaflet dealing with the common furniture 
teetle have been distributed 

During the year. close liaison was main 
tained with the British Standards Institution 
in the revision of BS.144 * Creosote’ and 
BS.913 * Pressure Creosoting of Timber.’ The 
Association also completed the preparation 
of comprehensive specifications for water- 
borne preservatives applied by pressure in 
this country and it is hoped that these will 
be published in a BWPA Manual in the near 
future, when the evidence of satisfactory ser 
vice in use submitted by the manufacturers 
has been examined 





The distillation unit, heart of the 

silicones plant of Midland Silicones Ltd. 

at Barry. The plant, which cost 

£1,500,000, was designed for a through- 

put of 600 tons per year, and at capacity 

should be supplying 95 per cent of the 
company’s sales 


The recently completed 

works of Stockdale Engi- 

neering Ltd. at Poynton. 

It has now been decided to 

extend the floor area by some 

80 per cent of the present 
amount 
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US Chemical Exports 


Decline in Importance Foreseen 

FORECAST that the US chemical in- 

dustry’s export trade would continue to 
decline in relative importance was made by 
Dr. Lewis E. Lloyd, assistant to the treasurer, 
The Dow Chemical Company, when he spoke 
at the fourth semi-annual meeting and winter 
conference of the Manufacturing Chemists’ 
Association in New York recently. 

* The United States foreign 
trade shows that while it has been increasing 
dollar-wise, it has been progressively de- 
creasing in importance percentage-wise,’ he 
said. The reason was that with industrial- 
isation came rapid technological advance and 
domestic commerce grew much more rapidly 
than foreign commerce, with the need for 
imports and exports decreasing. The trade 
need of the US was.for imports of basic raw 
materials and commodities and exports of 
finished goods to pay for them. Any trade 
beyond this was superfluous, and increased 
markets should come from an expanding and 
dependable American mass market. 

‘In the past five 


record of 


years, organic 
chemical imports have increased rapidly 
while exports have actually decreased 
slightly,” Dr. Lewis went on. * The 


1953 exports of organic chemicals were 
less than in any other year since 1946. 
On the other hand, imports have increased 
by more than 500 per cent just since 1948. 
All of the industrialised nations have in- 
creased chemical! shipments to the United 
States, but the United Kingdom and Ger- 
many have made the most substantial in- 


r 
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creases. Germany is the second large 
foreign supplier of organic chemica!s, Qp 
Canada with its many US subsidiaries and } 
geographic closeness ships more to us, 

‘The data indicates that the foreign ma 
ket for our organic chemicals ts not expan 
ing and only expanding slightly for tot 
chemicals. As we look into the future. y 
can expect the trends to continue on expo 
and imports—that 1s, imports to continue t 
rise and exports to decrease perhaps 
faster rate.’ 

During and immediately after the war, D 
Lewis pointed out, the US was called ont 
supply the forme: 
countries. but within the last two years post 
war reconstruction in Europe had _ large 
been completed. The chemical capacity h 
increased in foreign countries beyond the 


customers of Europe; 


domestic needs and the excess was exporte 
‘Foreign producers have made a speci 
effort in many cases to export to the Unite 
States to get dollars, but they are also zr 
gaining their pre-war customers through 
the world,’ he went on. ‘ Because of the | 
cost of production due to wage rates one 
fifth to one-fourth that of ours, our foreig 
competitors have been and probably w 
continue to undersell us in world markets. As 
a consequence, it would not be surprising 
our exports of chemicals decreased still fu 
ther. Moreover, even at present tariff leve 
we can expect increased competition fro 
chemical imports. The key here will large 
te the speed with which foreign produce! 
expand their capacity. They are now ope 
ating substantially at capacity, and will have 


to expand to get more of the market 


A view of part of the maim 
laboratory block and _ the 
office wing of the research 
building of I.C.1. Plastics 
Division, opened = on 5 
January last year. It 1S 
constructed on revolutionary 
principles, all interior 
appointments being movable 
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Europe’s Chemical 


> its report on The Chemical Industry in 
Europe, the OEEC Chemical Products 
Committee finds that, taking member coun- 
tries as a unit, production in the chemical 
industry increased between 1951 and 1953 far 
more than the average for European indus- 
try as a whole. Progress was particularly 
marked in Italy (57 
many (43 per cent), Belgium 
and the UK (20 per cent). 

The committee points out, however, that 
this trend must be seen in the light of the 
world situation which has changed consider- 
ably since before the war. At that time 
production in the OEEC countries repre- 
sented about 50 per cent of world produc- 
tion; in 1951 it was about 25 per cent, while 
United States production, which before the 
war was about 30 per cent of the total, rose 
to over 40 per cent. 

The chemical industry, says the report, is 
a complex of industries rather than a single 
industry, and the chemical field is one where 
it is particularly difficult to obtain adequate 
and comparable statistics. Moreover. 
development was not uniform in the various 
For example, the output of basic 
and intermediate products and of certain 
end-products, such as plastics and synthetic 
detergents, expanded considerably, whereas 
for other products it remained stationary or 
even declined, as in the soap industry. 


per cent increase), Ger- 


(22 per cent) 


sectors. 


Wide Market Needed 


Normally a_ large-scale producer, the 
chemical industry requires a wide market. 
The European industry has to face increas- 
ing competition both at home and abroad 
from the American industry, which has the 
advantage of a big domestic market. This 
is sufficient indication of the need for a free 
flow of trade among OEEC countries. 

Trade between OEEC countries. including 
their overseas territories, could no doubt be 
further increased if present obstacles were 
relaxed, says the report. In the main, there 
are two such obstacles: quantitative restric- 
tions and customs duties. The committee 
has been studying the first for some time 
and has made recommendations for the fur- 
ther freeing of trade in this sector. A study 
undertaken at the end of 1953 showed that 
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Industries Expand 
OEEC Report Urges Freer Trade 


in 1952 rather more than 75 per cent ot 
trade in chemicals was liberalised. Since 
then additions have been made to the free 
list so that the trade in chemicals now sub- 
ject to quantitative restrictions may amount 
to only 20 per cent of the total trade in 
1952. The committee has undertaken no 
definite study of customs duties but has from 
time to time drawn attention in its reports 
to the various tariff levels in different sectors 

A more detailed examination of the ques- 
tion of freer trade between European coun- 
tries is given towards the end of this article 


Optimism Justified 


The committee considers that in general 
prospects in most sectors of the chemical in- 
dustry justify a certain degree of optimism 
for the future. The present economic situa- 
tion, which shows a high activity in most 
sectors to which the chemical industry is a 
supplier, implies high activity in the produc 
tion of chemicals as well. In the long run. 
the expanding use of chemical products 
would seem to leave much scope for further 
development in this industry. 

Supplies of raw materials, previously often 
difficult and in short supply, became regular 
in 1953. Fats and native sulphur are once 
more available in adequate quantities, as are 
certain intermediate products, e.g. phthalic 
anhydride, cresylic products, titanium di- 
oxide, etc. A problem arises for Italian sul 
phur, production of which has increased as a 
result of the shortage of American sulphur 
and which has difficulty in competing with 
the latter owing to high production costs 

In the basic sectors—organic and inorganic 
chemistry—-of which a dozen representative 
products are reviewed in the report, the in- 
crease in production shows considerable dif- 
ferences as between the various products. 
Speaking generally, it appears that substan- 
tial progress has occurred in the organic 
chemical sector, especially as regards 
acetone, which is used as a solvent, the 
manufacture of plastics. films, etc., and 


phenol which is used in the pharmaceutical 
industry and for synthetic aromatics, syn- 
thetic tannins, resin, etc. 

In inorganic chemistry the greatest increase 
is found in the production of chlorine (and 
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consequently, though to a less extent. of 
caustic soda) and synthetic ammonia. The 
fertiliser industry, which is steadily expand- 
ing, is the largest consumer of ammonia. 
Chlorine is used in ever increasing quantities 
for the manufacture of plastics (PVC), insec- 
ticides, weedkillers and solvents. 


More Petrochemicals 


[he petroleum chemical industry is assum- 
ing greater and greater importance as a 
source of basic chemicals for the manufac- 
ture of new products such as plastics, syn- 
thetic detergents, etc. Following the spec- 
tacular development of ‘this industry in the 
United States during and since the war, five 
European countries—France, Germany, 
Italy, the Netherlands, the United Kingdom 
—now have extensive petroleum plants. They 
will soon be joined by Belgium. Investment 
rose from  $240,000,000 in 1953 to 
$260,000,000 in 1954, an increase of about 8 
per cent. It is expected to go up by about 
80 per cent by 1957. 

Considerable progress is recorded in the 
plastics and fertiliser sectors. The latter will 
be reviewed in a special report to be issued 
shortly by the OEEC Chemical 
Committee. 

If the experts’ estimates prove correct, the 
dyestuffs industry will be found to have re- 
gained its pre-war production level in 1954. 
It should be noted, however, that the output 
of OEEC member countries, which was 50 
per cent of world production in 1937, has 
fallen to 37 per cent. 


-roducts 


The soaps and detergents sector shows two 
contrary developments. While consumption 
of synthetic detergents is increasing rapidly 
and replacing, in particular, certain types of 
household soap, the soap industry is being 
deprived of some of its traditional customers. 

Throughout the chemical industry the 
post-war situation was characterised by un- 
satisfied demand and therefore by high 
prices, which in most cases stimulated pro- 
duction. However, during the last 18 
months prices have in general fallen while 
production has continued to expand. 

Plant, particularly for the production of 
basic chemicals, demands high capital out- 
lay, often difficult to procure in the post-war 
years. Accordingly, the industry was often 
compelled to finance the necessary invest- 
ment by drawing on its own resources; this 
was facilitated by the high prices prevailing 
at the time. Since then, the situation has 
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changed and the chemical industry has mig 
more and more use of other methods , 
financing, in particular the capital marke; 
In some cases where the investment cosy 
were heavy, two or more companies fe 
back on the’ method of joining in financing 
a project. 

International trade in chemical pro 
products amounted in 1953 to $2,000,000,00 


for exports and $1,200.000,000 for im 
ports; OEE¢ countries are _ therefor 
net exporters of these products and 
their shipments of them represent 7 pe, 


cent of total European exports. A fac 
worthy of note is that these countries, whos 
dollar imports of chemical products exceeded 
their dollar exports by 14 per cent in 194j 
exported to the dollar area 28 per cent mor 
than they imported from it in 1953. 
Trade between OEEC countries accounteé 
for slightly over 40 per cent of their export 
of chemical products. Trade with the over 
seas territories is relatively insignificant 
the case of imports, but represents 14 pe 
cent of member countries’ total exports. As 
regards trade with the rest of the world, in 
1953 about two-thirds of imports came from 
the dollar area and one-third from othe: 
countries; while slightly over one-quarter ( 
European exports went to the dollar area anc 
about three-quarters to other countries, 


Italy’s Progress 


The report contains a brief survey 
trends in the chemical industries of each o! 
the 18 OEEC countries (the figure include 
rieste). The striking growth of the chemica 
industry in Italy has taken place in spite 0 
a high degree of liberalisation of trade 1 
chemical products. The present level 0 
production is well over 100 per cent above 
the 1938 level. Production was almost stag 
nant from 1951 to 1952 at about one-third 
above the 1950 level. A new peak was 
reached in 1953 when production reached 
a level more than 50 per cent above 195 
By the end of 1953 and at the beginning 0 
1954 chemical production was between 7 
and 80 per cent above 1950. 

The increase is due in particular t 
developments in plastics. detergents ane 
nitrogenous fertilisers and progress is beifg 
helped by the development of natural 24 
and the growth of the 
industry. 

In West Germany the chemical industt 
did not revive quickly after the war, an 
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production in 1950 did not reach its pre- 
war level. Since then. however, there has 
been an uninterrupted rise in production, 
although it was insignificant from 1951 to 
1952. There was a considerable increase 
during 1953, and the level reached at the 
beginning of 1954 was well over 50 per cent 
above that of 1950. 

Chemical production rose in Belgium afte: 
the war, but there were depressions in 1950 
and 1952, the second one only ending in 
the last months of 1953. Since then there 
has been an improvement which has not, 
however, been accompanied by an increase 
in profit margins, since prices are still very 
low. Two factors limiting Belgian output 
are the maintenance of import restrictions in 
countries which traditionally import from 
Belgium and fierce competition from imports, 
since 88 per cent of Belgian imports are 
liberalised and customs duties are generally 
low. 

For the British chemical industry 1953 
was a successful year. Production again 
expanded considerably after the levelling-off 
which had followed the post-Korean rise. 
Compared with total industrial production, 
production of the chemical industries 
increased at a much higher rate than total 
industrial production. The rise which, except 
for the interruption in 1952, has now been 
continuous for many years, was the result 
of a large investment programme. On the 
other hand, total exports of chemical pro- 
ducts from the UK declined steadily in value 
between 1951 and 1953. 


Rises in Other Countries 


[he situation in France is not unlike that 
in Britain. The 1952 recession came to an 
end in March 1953, and since then there 
has been a steady rise in production which 
in 1953 was 14 per cent above the 1950 level. 

Fairly substantial increases in output also 
took place in Norway and, possibly, Switzer- 
land, but statistical information about the 
latter is incomplete. 

In an appendix to the report. the question 
of the liberalisation of trade is discussed in 
some detail. On the whole, the percentage 
of chemical products that can be freely 
imported into member countries is high. 
particularly in Switzerland, Italy, Portugal 
and Sweden. Three countries—France, Ice- 
land and Turkey—are substantially behind 


the others, Iceland and Turkey allowing no 
chemical products to be imported freely. The 
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United Kingdom stands about halfway down 
the list, 82 per cent of chemical imports 
being freed. 

Grave difficulties have been encountered 
by the chemical industry in a number of 
countries with a high liberalisation per- 
centage. These can be summarised under 
five main heads: the somewhat unsatisfac- 
tory state of liberalisation still prevailing 
in a few countries; the comparatively low 
level of liberalisation in certain groups of 
chemical products; the existence of adminis- 
trative measures which partially limit or 
neutralise the officially announced liberalisa- 
tion percentage or which artificially stimulate 
exports; recourse to unorthodox methods by 
certain exporters; and the effect of high 
customs duties. 

These facts were studied late in 1953, since 
when Austria, France and Germany have 
freed additional products, but the general 
conclusions, it is stated, still hold good. 

The report, published by the Organisation 
for European Economic Co-operation in 
Paris, is obtainable in this country through 
HM Stationery Office at a cost of 9s. 





Course at Norwood 


BEGINNING on 15 January, a course of 
twelve lectures and appropriate practical 
work on micro and semi-micro techniques in 
chemistry will be held at Nerwood Technical 
College, Knights Hill. London S.E.27, on 
Saturday mornings from 9.15 a.m. to 
12.30 p.m. Lectures, illustrated by demon- 
strations, will deal with organic prepara- 
tive techniques and qualitative analysis, the 
design and construction of apparatus, and 
simple chemical microscopy. 

In the main, apparatus either easily con- 
structed or normally at hand will be used, 
as the course is of an essentially practical 
nature. The fee for the course is £1 2s. 6d 
Application for admission should be made 
to the Secretary of the College. 





Record Oil Output Expected 
A record world output figure of over 
700,000,000 metric tons is expected to be 
reached by the oil industry for 1954. The 
figure for 1953 was 678,000,000 metric tons, 
and the increase is due mainly to the high 
rate of production in the Middie East. 
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New Year Honours 


Awards to Chairmen of Two Oil Companies 


REATED a baron in the New Year 

Honours List. PROFESSOR EDGAR DouG- 
LAS ADRIAN, O.M., M.D., M.A., Hon. D.Sc.. 
Hon, LL.D., F.R.S., F.R.C.P., is president of 
both the British Association and the Royal 
Society. Now Master of Trinity 
Cambridge, he has had a 
academic career. 


College. 
distinguished 


Sirk WILLIAM FRASER, Kt., C.B.E.. LL.D.. 
Officer of the Legion of Honour, who is 
chairman of the British Petroleum Co. Ltd. 
(formerly Anglo-Iranian Oil Co, Ltd.) has 
also been made a baron. Hon. Petroleum 
Adviser to the War Office since 1935, Sir 
William was awarded the Cadman Memorial 
Medal of the Institute of Petroleum in 1946. 

Among the new Knights Bachelor is Mr. 
LEONARD SINCLAIR, chairman and managing 
director of another oil company, Esso Petro- 
leum Co. Ltd. 


The Order of the Bath is awarded to Sir 


JOHN PRIMATT REDCLIFFE Maub, K.C.B.. 
C.B.E., Permanent Secretary, Ministry of 
Fuel and Power (G.C.B.). and GEorG! 
ROBERT DISRAELI HoGG, C.B.E., Under- 


Secretary and Establishment Officer, Depart- 
ment of Scientific and Industrial Research 
(C.B.). 


Other awards include the following 


Order of St. Michael and St. George 
C.M.G. 


EDWARD WALTERS SENIOR, Commercial! 
Director, British Iron and Steel Federation. 


Order of the British Empire 
K.B.E. 
OWEN HADDON WANSBROUGH-JONES, C.B.. 
O.B.E., Chief Scientist, Ministry of Supply 


C.B.E. 

CHARLES SIDNEY BRYANT, lately Director 
of Materials and Explosives, Research and 
Development, Ministry of Supply; MAurRIct 
WALTER GOLDBLATT, M.D., Director Indus- 
trial Hygiene Research, Imperial Chemical 
Industries Ltd.; HAROLD WILLIAM HOBBS; 
Director of Ordnance Factories, Motting- 
ham, Ministry of Supply; Horace ERNES1 
JACKSON, lately President, British Non-Fer- 
rous Metals Federation; MICHAEL JAMES 


CONDON, managing director, Burmah 0 
Company, Karachi, Pakistan; WILLIAM Sw. 
CLAIR, director of the Dunlop Rubber (Scot: 
land) Co. Ltd., for political and public ser- 
vices in Glasgow 


O.B.E. 


DOUGLAS ELLIOTT, works man 

Appleby-Frodingham _ branct 
United Steel Companies Ltd., Sheffield 
WYNN HAvRYN EVANS, Principal Scientific 
Officer, Safety in Mines Research Establish- 
ment, Ministry of Fuel and Power; WILLIAM 
JOHN FELTON, — secretary. Institution 
Mining and Metallurgy; FRANCIS WILLIAM 
Poovey, Director, West African Institute for 
Palm Oil Research 


M.B.E, 


THOMAS WILLIAM GREAVES, Safety Officer 
Dunlop Rubber Co. Ltd., Birmingham 
ARTHUR EDWIN HILL, manager, glass works 
British Thomson-Houston Co. Ltd., Chester- 
ficld: FFRRANK MArRrRIOTY, works manager 
Head Wrightson Steel Foundry Ltd., Stock 
ton-on-Tees: CHARLES BRUCE PIBLADO Mor- 
ron, D.S.O., D.F.C., assistant to the cham 
man, Matthew Hall & Co. Ltd.; WHLLIAM 
EDWARD SHAW, deputy works manager 
Charlton factory. United Glass Bottle Man 
facturers Ltd., London; FRANK  EDwan 
SMITH, member of the scientific staff, Med 
cal Research Council 


GEORG! 
ager (iron), 


British Empire Medal 

Joun Epwin Davies, oil mill foreman, J 
Bibby & Sons Ltd., Epwakl 
ROOKE, works technical officer (Grade II] 
Fuel Research Station, DSIR; JOHN ° MI 
CHELL Woopscate, laboratory worker *A 
United Kingdom Atomic Energy Authority. 
Sevenoaks, Kent 


] iverpool; 





Obituary 


PROFESSOR HENRY TERREY, B.Sc., died 
suddenly at Blackheath on 24 December 
aged 65. He had been at University College 
since 1921, was appointed professor of chem- 
istry in 1952, and retired in September last 
year. 
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Plastics in Effluent Treatment 


Some Effective Installations 


‘HERE is an increasing demand by local 

authorities and others for the reduction of 
itmospheric pollution and corrosive com- 
ponents of factory effluent, and this is bring- 
ng forward the services of specialists in this 
field of corrosion resistance. 

Corrosion-resisting plastic materials, such 
is rigid PVC and polythene, are widely used 
n the fabrication of ducting. etc., for the 
conveying of corrosive fumes. The use of 
these materials has more recently been ex- 
tended to the fabrication of scrubbers used 
for the washing and neutralisation of these 
fumes. Such plants have recently been in- 
stalled by Acalor (1948) Ltd., Crawley, 
Sussex, at various metallurgical factories 
for the disposal of large volumes at high 
concentration of acidic fumes, 

In the construction of such plant. PVC- 
fabricated ducting is used for the collection 
of the corrosive fumes. These are passed 
to a scrubbing unit fabricated entirely in 
rigid PVC wherein the fumes are drawn up a 
side ‘flue, through a dome, where the spray- 
ing tubes are situated, and then down (with 
educed velocity) through curtains of falling 
soda solution. The scrubbing liquid is 
pumped to the spray units and drains back 
from the bottom of the PVC scrubber into a 
large sump, itself plastic-lined against corro- 
sion 

The scrubbed fumes, by now free from 
cid and quite neutral, are drawn off through 

large PVC duct to a rubber-lined paddle 


Courtesy Henry Wiggin & Co., Ltd. 


A fume scrubbing plant 
installed by Acalor 


type centrifugal fan and thence to a chimney 

In many cases, pH measurement¥*have 
shown that the gases and vapours exhausted 
from the chimney are completely neutral and 
all that is necessary in maintaining the plant 
is for occasional checks to be made on the 
alkalinity of the soda solution in the main 
sump. Facilities are provided for the occa- 
sional rapid discharging to drain of the 
neutralised soda solution. 

It is likely that this type of equipment, 
owing to the nature of the materials used 
in its construction, will give many years of 
satisfactory service and it is said that atmo- 
spheric conditions have certainly improved in 
the vicinity of the installations. 

For some time, firms specialising in the 
treatment of trade effluent have used brick 
linings for treatment and settling chambers, 
and more recently acid-resisting cement ren- 
ders for settling chambers. 

There are, however, numerous firms with 
only relatively small quantities of effluent 
needing treatment (e.g., 300 gph.) and in these 
cases the Acalor system can be recom- 
mended. Instead of concrete shells lined 
with brick and acid-resisting cements, mild 
steel composite tanks with welded-in baffle 
walls, weirs, etc., are lined throughout in 
Acalastic PBY (acid and alkali-resisting plas 
tic sheet). These units can te dropped into 
a pit or used at ground level, depending on 


the drainage levels concerned. 
Circular dosing tanks. fitted with hopper 











sl eagle iene atic iting 











132 THE 


feeds and electrical agitators are mounted 
over the treatment compartments and these 
provide controlled dosing of the neutralising 
liquors, lime slurry, ferrous sulphate solu- 
tion, etc. The position of baffle walls and 
weirs is determined by the rate of flow of 
the effluent and the mixing times required, 

There appears to be a general demand by 
firms having a small-scale effluent problem 
which can be well catered for by the installa- 
tion of such a compact and even portable 
system. 





° 
Keeping Warm 
Low Temperature Heating Equipment 
ESIGNED to overcome the difficulty of 
storing chemicals and oils which crystal- 
lise or solidify readily, the Warm Shelf ts 
being produced by Mc. & B. Heat Control 
Ltd., of Heaton Works, Potter Street, near 
Harlow, Essex. The temperature is so low 
that it may be left on day and night without 
overheating, and the shelf will run continu- 
ously for about 40 hours on one unit of 
electricity. It is said to have no adverse 
effect on the contents of the bottles and there 
will be no fear of the glass cracking. It 1s 
18 in. by 8 in. in size, larger models being 
to order. 

The firm also produce a Warm Ointment 
Slab, surmounted by a plate of } in. plate 
glass which can te removed for cleaning 
purposes. When warm, after about 20 min., 
the temperature of the slab is such that oint- 
ment will become easily workable in a few 
moments, even in the coldest weather. The 
slab is 1 ft. by | ft. by 4 in. thick. 
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Another low temperature product jis the 
Warm Assembly Panel which is intended 
produce sufficient warmth to keep the hand 
and fingers of operatives engaged in sma 
assembly work comfortable during col 
weather. The panel can be run for a work 
ing week at a cost of a penny and, it 
claimed, increased production can pay 
the initial outlay in a matter of days, unde 
certain circumstances, 

The Warm Duckboard is constructed with 
a hardwood frame and is faced with a resi 
bonded hardboard. It comes in standard 
sections of 3 ft. by 18 in. which can ke used 
as individual boards or butted together. The 
loading is such that it * produces complete 
comfort for the feet and allows a gentle 
warmth to rise round the body.” One section 
will run for more than six hours on a un 
of electricity. 

It can be used on 
machine operatives, etc. 


concrete floors { 





Presentation to Founder 
To celebrate the 40th anniversary of the 
founding of the company and thereby the 
start of the volumetric glassware industr 
in Britain, the directors and employees 0! 


H. J. Elliott Ltd.. Treforest, Glam.. made 
presentations to their founder director 
Mr. H. J. Elliott, at the works annua 


Christmas Eve dinner. 
behalf of the employees was made } 
Mr. G. C. Devereux, manager of the Tec! 
nical and Development Division, who joined 
the company in 1918. Mr. G. D. Shepherd 
M.B.E., J.P., F.C.A., made a presentation on 
behalf of the directors. 


The presentation on 


The propane dewaxing unit 
of the lubricating oil plant at 
Esso Refinery, Fawley, which 
was completed last year 
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Recent Advances in Gas Absorption, 
Cooling & Humidification 


by J. W. MULLIN, B.Sc., A.R.I.C. 
(Department of Chemical Engineering, University College, London) 


AS absorption practice has advanced 

considerably since its humble, but 
romantic, beginning around 1836 when 
William Gossage is reputed to have filled a 
derelict stone windmill with brushwood to 
scrub hydrochloric acid fumes from the 
sases emitted from his soda factory in 
Worcestershire. Research and developments 
in gas absorption and allied subjects form a 
considerable contribution to the present-day 
technical literature, and this past year was no 
exception. In addition to the normal volume 
of technical data, a symposium on gas ab- 
sorption was held by the Institution of 
Chemical Engineers at Birmingham in April 
at which some 20 papers were presented. 
The following review attempts to correlate 
some of the progress made in 1954. 


Theoretical Aspects 

A neat review of the fundamentals of dif- 
fusional operations is presented by Pigford’ 
in the form of a ‘ refresher’ course. Morris 
and Jackson in their recent book* also give 
concise theoretical treatments sufficient for 
the understanding and design of absorption 
and stripping towers. The concept of the 
additivity of the resistances to mass transfer 
between phases has long been used in the 
theoretical and practical analyses of diffu- 
sional data, and this is usually expressed by 
the equations 


l I ] 

Ky k, Hk 

1 | H 
and - = 

Ky kK; k, 


where Kg and Ky, are the overall coefficients 
On the gas and liquid phase bases respec- 
tively, and ky and k; are the respective film 
coefficients. H is usually referred to as the 
solubility coefficient (ratio of the change in 
concentration of dissolved gas to the change 
in partial pressure). If Henry’s Law holds, 
then H will be a constant at constant tem- 
perature. 

An experimental investigation of the ap- 
plicability of this additivity of resistances 


has been carried out by Goodgame and 
Sherwood*® who studied the vaporisation of 
water into air and the absorption from air 
of CO:, ammonia and acetone by water. The 
results showed that the concept is justified 
Fujita et al.* studied the absorption of CO 
by caustic soda solutions in packed columns. 
Using experimental values of Kga (a sur- 
face area of packing per unit volume of 
tower), they calculated values of k,a and 


kia in physical absorption from the equation 


] l l 


Kya Kea BHkia 
Experimental values of showed good 
agreement with theoretically derived ones. 

The kinetics of liquid-film processes in gas 
absorption have been treated theoretically 
and investigated experimentally by Dank- 
werts and Kennedy’. Whitman’s two-film 
theory and Higbie’s theory of systematic sur- 
face renewal are discussed, and a theory 
based on the random renewal of the surface 
is proposed by the authors. The liquid-film 
transfer coefficient for physical absorption 
can be expressed by the equations 


D 
k: a - (Whitman) 
Xx 


het 
\ Tt 


k, oc V D.s (Dankwerts) 


(Higbie) 


where D is the diffusivity, x is the effective 
liquid film thickness, t is the time of exposure 
of the liquid surface and s is the fractional 
rate of surface renewal. 

These three methods are found to lead to 
similar predictions of the effect of chemical 
reaction and other physico-chemical fagors 
on the rates of absorption. Although Whit- 
man’s theory gives an easily understood 
pictorial representation of the mass transfer 
process, the other two theories do not require 
explicit values of any of the physico-chemical 
quantities involved or even the order of the 
chemical reactions which may take place: 
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they only require a measurement of the 
transient rates of absorption for short con- 
tact times between gas and _ liquid. Such 
were measured by a rotating drum 
method using CO, and water, solutions of 
salts, buffer solutions and caustic soda solu- 
tion with exposure times less than 4 sec. 
Evidence of a considerable surface resistance 
to CO, absorption in water was noted. The 
comparison of experimental and theoretical 
data suggests that none of the theories can 
be considered satisfactory, but the use of the 
concept of a random surface renewal seems 
to be a better approach to these problems. 


rates 


Fundamenta! Research 

Research of a fundamental nature has 
been reported by Edwards et al.° on mass 
transfer phenomena in short liquid jets using 
the absorption of COs in ammoniacal solu- 
tions. Under these conditions the absorp- 
tion followed certain theoretical mechanisms, 
and empirical equations for absorption rates 
are given. It was concluded that conditions 
in the liquid film control the rate of absorp- 
tion and that the gas film conditions are un- 
important. The controlling factor was sug- 
gested to be the slow reaction of CO, (in 
solution) with NH, (in solution), coupled 
with the slow migration of dissolved CO 
away from the surface zone. Surface ten- 
sion depressions produced by the introduc- 
tion of wetting agents had no influenye on 
the rate of absorption, and it was sugdested 
that the why other workers have 
found that it does have an effect 1s probably 
due to an increase in the effective wetted area 
of the packings used. 

Current theories on mass transfer through 
liquid films are reviewed by Emmert and 
Pigford’ and they studied the interfacial re- 
sistance to gas absorption in a 3.7 ft. wetted 
wall column. Work was carried out on the 
ibsorption and desorption of QO, and CO, in 
water. When the water contained a wetting 
agent, ripples were suppressed and mass 
transfer was reduced by over 50 per cent. 
[hese data agreed with those obtained in a 
14 in. long tube which was so short that 
ripples had no time to form. Transition 
from laminar to turbulent flow occurred at 
a Reynolds number of about 1200. 

The effect of the liquid rate L on the liquid 
film transfer coefficient k; was determined 
by Ueyama et al.* using the absorption of 
CO, by water in a 2 in. dia. column packed 
with small glass rings. They found that 
k, ac L°™ for liquid rates 250 to 6,000 kg. 


reason 
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per sq. m. per hr. and that for liquid rat; 
6,000 to 60,000 kg. per sq. m. per hr, th 
exponent of L rose to 0.77. 

The effect of liquid concentration on the 
liquid-film transfer coefficient has been e 
pressed in an empirical equation by Tierne 
et al.” To obtain the true value of 
under operating conditions, the value of ky 
is determined for a diiute solution at th 
desired liquid and gas rates and then cor 
rected for concentration by a rather comp! 
cated equation. 

The effect of pressure on the gas-filr 
absorption coefficient in packed towers h 
been studied by Zabban and Dodge”. wh 
used two towers. 6 in. and 12 in. dia., with 
various packings. Acetone/air ang 
methanol/air mixtures were used counter 
current to water and pressures ranged from 
1 to 14 atmospheres. The water rate 
kept constant at 2.900 Ib. per hr. per sq. f 
and gas rates from 200 to 1,200 Ib. per h 
per sq. ft. were employed in the 6 in. colum 
In the 12 in. column, the water rate was kept 
at 4,500 Ib. per hr. per sq. ft. and gas rate 
varied from 200 to 600 Ib. per hr. per sq. ft 
Gas-film and _ liquid-fiim coefficients 
recorded, 

Wetted Wall Columns 


Data on heat and mass transfer at hig 
humidities in wetted wall columns are giver 
by Cairns and Roper’. The column wa 
operated adiabatically with — counter 
current air and water. The liquid rate ¥ 
found to have an appreciable effect on | 
transfer coefficients, and it was shown tha 
the well-known equations of Gilliland a 
Sherwood and of Chilton and Colburn a 
not applicable under these conditions. Tht 
operation of wetted wall columns is also dis 
cussed by Morris and Jackson’ and the 
of this apparatus for the study of gas-ii 
controlled processes is described. 

A new approach to the mechanism of mas 
transfer in the gas phase is presented | 
Bakowski™®. He considers that mass transit 
depends entirely on the velocity of the mot 
cules, their concentration at the interiac 
and the gas stream velocity. An equation! 
derived, based on this hypothetical mechan 
ism, where the mass transfer coefficient 
given by 

1.0 x 10 (v + 60) 
Ky 


M} Pi 
where v is the gas velocity (cm. per sec.),! 
pressure (atmos. absolute) ane 
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M is the molecular weight of the gas. For 
eas mixtures, M is arbitrarily taken to be 
the geometrical mean of the molecular 
weights of the components (M= V M,M:). 
Large quantities of published data are com- 
pared with this equation and the agreement 
s good. While the derivation of the equa- 
tion is open to critcism, its use should find 
considerable support for practical design 
purposes 

The use of liquid films in the study of gas 
ibsorption by droplets has been presented 
by Dixon and Swallow” who tried to find 

physical barrier capable of separating two 
gas phases while permitting the passage of 
drops. Neither a draught of inert gas mov- 
ing across the base of the absorption cham- 
ber nor a mass of foam closing the base were 
completely successful, but various liquid 
films stretching across the top or base of the 
chamber provided a gas barrier with a life 
of several hours. 

Passage of drops through the film was 
observed by high-speed photography. The 
desorption of CO. by water drops in air was 
measured and the results compared well with 
The degree of turbu- 
ence was found to have the same effect in 
desorption as in absorption. 

Garner and Hammerton studied the 
rate of solution of gas bubbles in liquids; a 
numter of gases were used in water and 
Bubbles less than 0.2 cm. dia. 
act as rigid spheres, but at 0.4 cm. dia. a 
vigorous toroidal circulation sets in; this 
iffects the mass transfer considerably. Diffu- 
sion in the two liquids used was governed 
by the equation 

Nu constant.Re.Sc°® 

Where Nu, Re and Sc are the Nusselt, Rey- 
nolds and Schmidt numbers respectively. The 
value of the constant is 0.11 for water and 
60 for glycerol. Traces of surface active 
materials cause the surface of the bubbles to 
become rigid and the rate of solution is 
I educed 


theoretical equations. 


14,1 


glycerol 


Carbon Dioxide Absorption 


The absorption of CO, in various solvents 
has been a popular subject in published 
papers during this past year. From the 
academic point of view, CO, is readily avail- 
ible in the pure state and, being relatively 
insoluble in water, it provides an ideal sys- 
tem for studying liquid-film characteristics. 
\ number of papers on this subject have 
ready been discussed above. From the 
ndustrial point of view. CO. is often a detri- 
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mental substance in various gases and its 
efficient removal is a constant subject of in 
vestigation. 

Equilibrium and rate data for the absorp- 
tion of CO, in organic amine solutions are 
given by Gailer et al.". The object of -their 
investigation was to obtain data under con- 
ditions which simulated static equilibrium 
This was achieved by approaching equili- 
brium dynamically by agitating the absorb- 
ent liquor, closing the absorption vessel and 
then allowing equilibrium to be attained 
Staticaliy. Initial rates of absorption were 
measured with an electronic pressure gauge 
capable of recording pressure changes 
effected by a single drop of absorbent fall- 
ing through the gas during a contact time of 
10-* sec. This instrument” was sensitive to 
pressures of 10-* cm. Hg. Variations of the 
solubility of CO. with partial pressure and 
temperature are given for monoethanol 
amine and Abrac Lye, and variations of ab- 
sorption rates of CO,, at constant volume 
with concentration and surface area. for 
monoethanolamine and dipiperidyls 


Advantages Discussed 


The advantages and disadvantages of CO 
absorption by amine solutions and alkali 
carbonates are discussed by Dee”. Equili 
brium data and calculations for the size of 
the regenerators are given. Based on the 
cost of absorption and regeneration of CO,. 
diethano'amine was found to be better than 
the mono-, but the use of alkali carbonates 
(e.g. 3N_ solution of K-CO;) was also a 
sound economic proposition when the de- 
terioration and loss of costly amines were 
considered in the former processes. 

Groves et al.” describe the regeneration 
of monoethanolamine in a continuous CO 
absorption plant. The unit had a maximum 
capacity of 180 gal. per hr. liquor rate and 
a CO. removal of 70 Ib. per hr. All parts in 
contact with liquor were of stainless steel 
The regeneration column was 14 in. dia 
packed with 6 ft. of 1 in. Raschig rings, and 
a reflux distributor and a rich liquor distri- 
butor were located at the top of the pack- 
ing. Another rich liquor distributor was 
provided near the bottom of the column 
Factors favouring the absorption side of the 
process were found to be: minimum water 
and CO. contents of the amine liquor, in- 
creased temperature of the amine liquor up 
to at least 120° C and an increased lean 
liquor rate. Design problems are discussed 
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Ayerst and Herbert” describe the pilot 
plant development for the continuous produc- 
tion of a 25-30 per cent solution of ammon- 
ium carbonate from a 10 per cent aqueous 
solution of ammonia. CO. is absorbed in 
NH; in an agitated vessel. Empirical equa- 
tions are suggested for the calculation of the 
absorption rate. It is concluded that the 
absorption rate in strong NHs solutions is a 
linear function of the free NH, concentra- 
tion in the bulk of the solution. The only 
safe method for scaling-up is the use of an 
absorption rate per unit volume obtained on 
a geometrically similar laboratory unit, main- 
taining the power consumption per unit 
volume constant. 

Synthetic gas. used for the production of 
hydrocarbons by the Fischer-Tropsch pro- 
cess, contains CO. which acts not only as a 
diluent but also as a depressant of catalyst 
activity. The efficient removal of CO, from 
synthetic gas has been the subject of much 


research in the US. Two methods of re- 
moval are available, namely amine and 
alkali carbonate absorption. ©The plant 


purification of synthetic gas with diethanol- 
amine in a 30 in. dia. column packed with 
35 ft. of 14 in. Raschig rings is described by 
Wenzell et al.”. A comparison between the 
absorption with amines and hot K:CO, solu- 
tions at 200-300 psi. was made by Benson 
et al™ on a pilot plant sca'e with a 4 in. 
dia. column packed with 9 ft. of 4 in. Raschig 
rings. Although comparable overall trans- 
fer coefficients were obtained, the carbonate 
method was less costly due to the elimina- 
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tion of heat exchangers and coolers from ¢ 
plant and the avoidance of amine Joss __ 

Howard” also gives plant data on ¢( 
absorption by water and the ethanolamine 
The particular problem here was to prepay 
N. of a high purity from air to be used , 
a controlled atmosphere in metallurgic; 
and chemical processes. Coal gas and a 
were burned to remove O,, but CO, remov 
by water under pressure was not successfy 
However, additions of ammonium phosphate 
increased the absorptive capacity of th; 
liquid considerably. A plant using ethane 
amines is described. 


Centrifugal Absorbers 

[he absorption and recovery of CO, fror 
exhaust gases and other gaseous mixture 
using amines in mechanical absorbers 
dealt with in three papers*** which provid 
much data for the design of such units. Ar 
absorber of this type, based on the desig 
of a still head proposed by Piazza, is show 
in the diagram. 

A horizontal rotating plate carries vertic: 
rings which intermesh with rings attached t 
the absorber head. Liquor is fed to th 
centre of the rotor plate from which it rushe 
towards the first rotor ring and up its verti 
wall by centrifugal action. The liquor 
then flung off the rim in the form of a spr 
and strikes the adjacent stator ring. Son 
of the liquor is reflected from the stator rin 
as a fine spray which mixes with the spr 
from the periphery of the first rotor ring 
while the remainder falls and joins the mai 
liquor stream. This process is_ repeat 
until the liquor hits the outer walls of t 
absorber and finally flows through the b 
tom outlet. Gas can be made to flow « 
or counter-currently to the liquor. In ea 
case efficient gas-liquid contact is obtaine 
in the spray regions between the rings 

Dixon™ studied the absorptive mechanist 
in small laboratory units, from 10 to 140 
dia.. and a transparent casing enabled th 
spray pattern to be photographed. Dut 
are presented on spray formation, drop 
size in relation to the liquor rate, flooding 


carry-over, absorption § rates, regenerati( 
heat requirements, etc. 
For the performance work, the  systet 


CO:/monoethanolamine was chosen. It ¥ 
found that the absorption efficiency is hit! 
during the droplet formation. — Increase ° 
the rotor speeds increased the linear velocit 
of the liquid at the rims of the rings and !* 


creased the degree of turbulence: it 2 


toa 
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decreased the droplet size which would fur- 
ther increase the turbulence, so the absorp- 
tion rate would also be expected to increase. 
This was confirmed on a larger unit”. Liquor 
blocked the gas passages when flooding 
occurred and the absorption efficiency was 
seriously affected. The deterioration in the 
performance after the flooding point was 
found to be much more rapid than in ordin- 
ary spray columns, but flooding could always 
be cleared by increasing the rotor speed. The 
effect of design features on flooding are also 
discussed. 

Work of a similar nature, but on a larger 
unit, is reported by Chambers and Wall”. 
The size of the absorber was 21 in. dia. and 
10 in. deep, and it was capable of treating 
21,500 cu. ft. per hr. of air containing 14 per 
cent CO, to give a gas containing 2 per cent 
CO, (=310 Ib. per hr. CO.), while using 225 
gal. per hr. of monoethanolamine as absorb- 
ent liquor. Flooding conditions, pressure 
drops and absorption data are given and 
design features are discussed. The unit was 
driven by a 2} HP motor and the power con- 
sumption was found to be a function of: the 
liquor rate L. Over the flow range L = 200 
to 2,000 Ib. per hr. the power required was 
governed by the equation 


L 
HP = + 1.65 
670 
A double rotor centrifugal absorber 


capable of handling viscous absorbent liquors 
is described by Alcock and Millington”. In 
this apparatus the upper rings are not at- 
tached to the head of the absorber, as in the 
Piazza-type unit described above, but are 
fixed to a plate which is connected to the 


rotor so that both sets of rings rotate 
together. The method of operation is 
similar to that for the Piazza model, 
but the driving power requirements 


are reduced considerably since the spinning 
liquid is not alternately retarded and acceler- 
ated. The system CO./monethanolamine 
was used in a 12 in. dia. apparatus. Less 
tendency to flooding was noticed than in a 
Piazza-type absorber, but the disadvantages 
were the heavier construction required and 
the need for a gas seal across the top of 
the rotor, 


Miscellaneous Absorption Equipment 


The use of the jet or Venturi scrubber is 
described in two papers. Johnstone ef al.™ 


describe gas absorption and aerosol collec- 
The absorp- 


tion in this type of apparatus. 
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tion of SO, by alkaline solutions, absorption 
of O. by water and the desorption of CO, 
from aqueous solutions were fnvestigated. 
Rates of transfer in the atomisation zone 
were studied, based on the concentration 
changes in the droplets collected after short 
exposure times. Transfer coefficients were 
found as functions of the distance from the 
nozzle and of the gas and liquid rates. 

Sherwin® gives data on the use of the 
Venturi scrubber for removing fluorides (e.g. 
SiF,) from superphosphate den gases. In 
this work, a spray tower and a tower packed 
with rectangular wooden grids were 
The performance, based on _ the 
volume transfer coefficient Kga, was found 
to be highest for the Venturi scrubber and 
lowest for the spray tower. 


also 


used. 


Fibre Beds 


[he recovery of soluble gases and aerosols 
from air streams in a washer fitted with irri- 
gated fibre pads has been reported by Berly 
et al.”. This particular apparatus was de- 
signed to recover gaseous and solid fluor- 
ides. Vinyl plastic fibre beds were inclined 
at 45° to the air stream and nozzles located 
above the pad surfaces irrigated them with 
water. The results indicated that the unit 
was 5 to 10 times more efficient that Raschig 
ring packed towers and pressure drops were 
low. The unit is also suggested for use as 
a hydrochloric acid absorber and as a scrub- 
ber for AICI, fumes, etc. 

Some problems met with in the coal gas 
industry are discussed by Silver”. A num- 
ber of washers for specific absorptions, and 
factors affecting the choice of plant, are 
described. The absorption of CO, by alka- 
line and ammoniacal solutions is shown to 
be low-rate due to the slow rate of reaction 
of CO. with -OH ions and dissolved NHs. 
The absorption of NH; by aqueous solutions 
is discussed and a method of determining the 
efficiency of ammonia scrubbers is put for- 
ward. Coal gas has to be dried before it is 
introduced into the mains, and moisture 
removal is effected by washing the gas with 
a concentrated solution of CaCl. Perform- 
ance curves for this operation are given and 
it is shown that it is advantageous to cool 
the gas completely before passing it to the 
drying plant. 

Two papers deal with vacuum de-gasifica- 
tion. O6cetjen and Gross” describe the de- 
gasification of liquids in a high-vac still fitted 
with an inner, thermostatically heated spiral 
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down which the liquid flowed. Absorption 
isotherms for N, in glycerol, dibutyl phthal- 
ate, trichlorodiphenyl and an insulator oil 
obeyed Henry’s Law: x cc p (x = concen- 
tration, p pressure). The isotherm for 
water in the last three solvents showed that 
x OC p", where n is a constant. A 3-stage 
de-gasification plant for handling 3 tons of 
oil a day is described. 

Knoedler and Bonilla” studied the de- 
oxygenation of water in a 6 in. dia. column 
packed with 2 ft. of a Stedman triangular 
packing. Water temperatures from 52° to 
112° F and liquid rates from 3,400 to 13,000 
lb. per hr. per sq. ft. were employed. Non- 
condensable gas pressures ranged from 1 to 
94 mm. Hg. and oxygen concentrations in 
the entering water ranged from 3 to 13 ppm. 
Complete absence of gas-film resistance was 
found, and below the loading point the data 
were correlated by the equation 

HTUo; 0.078 L** 
Film coefficients for the packing depended 
only on the liquid rate and showed no varia- 
tion with the height of packing, solute gas 
concentration, pressure or temperature. 

In an attempt to eliminate the 
for a ptot plant stage in process develop- 
ment, Hoftyzer and van Krevelen® consider 
the applicability of the results of small-scale 
experiments to the design of technical-scale 
absorbers. They propose that if the rate of 
physical mass transfer in the technical appa- 
ratus is known, then the laboratory tests will 
suffice to determine the rate of chemical 
reaction. From the combined information, 
the rate of the chemical absorption process in 
the technical plant can be predicted. The 
absorption of CO, in alkaline solutions 1s 
discussed by way of an example, and a 
method of calculation is proposed which 
agrees well with published data. 


necessity 





Characteristics of Old & New Packings 
Pressure drops, loading and flooding data 
for various types of absorption equipment 


are reported by a number of authors. 
Sakiadis and Johnson“ derived  flood- 
ing rates in spray columns mathe- 
matically for gas-liquid, liquid-liquid 
and solid-liquid interactions, and in 
packed columns for gas-liquid and_ liquid- 
liquid contact. Leva® investigated flow 


through irrigated, dumped packings and pro- 
posed a number of empirical equations for 
pressure drop, loading and flooding. 
Hoffing and Lockhart” present a correla- 
tion of flooding velocities in packed columns. 
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Their work was carried out in a 6 in, ¢ 
column packed with 4, 4, and 1 in. Rage 
rings, and flooding points were determip 
for liquid-liquid extraction. The rey 
were applied to gas-liquid contact. Th 
conclude that examination of the change 
pressure drop readings may give a hint 
the approach of flooding, but this is not 
good as a visual determination. Press 
drop was shown to be a function of | 
hold-up, but pressure drop readings co 
not be used to correlate flooding velociti 
Their correlation is by a non-dimensior 
factor incorporating fluid densities, b 
velocities, interfacial tensions and _ pack 
characteristics. Gas flow characteristics 
a disc-type absorption column are given} 
Warner’ who carried out pressure di 
measurements with counter-current wat 
and gas streams. Empirical correlations 
presented 


Effect of Supports 

The effect of packing 
mechanical operation of 
discussed by Leva ef al.” 


supports on 
packed towers 

Flooding limi 
pressure drop and general flow capacities # 
reported. They found that pressure di 
may increase up to 50 per cent if unsuitab 
supports are chosen, especially if high liqu 
rates are employed. However, the provis 
of a support with a large free space d 
not necessarily guarantee good tower ope 
tion because the packing characteristics 
relation to the supports are an impor 
feature. Support plates of a weir-type 
described which provide separate flow ch 
nels for gas and liquid, and obstruction 
the openings by packing elements 1s mi 
mised. 

The grid-tray, in various forms, as a pa 
ing for gas-liquid contactors is finding 
creasing use in the chemical and petrole 
industries. Garner er al.™ investigated | 
pressure drop characteristics for these t 
Water rates up to about 5.000 Ib. per 
per sq. ft. were employed with superficia 
velocities up to about 4 ft. per sec. Ds 
are presented for various slot widths and? 
sizes. The design and operation of a sit 
plate column is reported by Pozin et ¢ 
In this apparatus the kinetic energy ol © 
gas is used to convert the gas-liquid syst 


into a vigorously moving. unstable foam' 
The eres 
of gas flow was studied in different desig" 
of the column, and optimum hydrodyna 


increase the inter-phase contact. 


conditions are discussed. 
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Another new type of gas-liquid apparatus 
is the co-current pipe-line contactor. Basic 
data on flow patterns, pressure drop and 
liquid hold-up are presented by Alves". The 
isothermal flow of water-air and oil-air 
streams were investigated in a 1 in. dia. pipe 
and photographs show conditions existing in 
straight pipes and return bends. Numerous 
correlations are given which may be useful 
for plant-scale contactors, but no ‘scale-up 
information is available. The evolution of 
the cross-flue grid packing used in gas scrub- 
bers, water coolers and other plant is traced 
by the author™. Many tower packings re- 
garded as new today are shown to have been 
invented and used in the last century. 


Use of Saddles Discussed 


The use of saddles as a 
counter-current heat and 
equipment is discussed by Heckmann and 
Krell”. Considerations of the aerodynamic 
form of these packing elements indicate that 
their performance should be better than that 
of conventional! rings. 


packing for 
mass transfer 


These factors are dis- 
cussed in relation to absorption. distillation 
and other counter-current operations. 

[he introduction of new packing elements 
is a commonplace occurrence these days, but 
a few recent ones deserve some mention. An 
element called the Rosette has been devel- 
oped in the US. Teller“ reports perform- 
ance data for this packing. The elements are 
described as being * shaped in the form of a 
helical torus, or more simply, a multiple 
helix in the form of a doughnut.” However. 
in spite of the difficulty of putting its shape 
into words, the performance of this packing 
iS promising. A ; in. dia. coil gives a 
Rosette of 2 in. outer dia. with a surface 
area of 97 sq. ft. per cu. ft., compared with 
36 sq. ft. per cu. ft. for 14 in. Raschig rings 
and 50 sq. ft. per cu. ft. for 14 in. Berl 
saddles. Performances of Rosettes made of 
polyethylene are compared with glass rings 
and saddles and transfer efficiencies, on an 
air-NH;/water system, exceed those of rings 
ind saddles by 35 to 125 per cent. At high 
liquid rates the values of HTU and pressure 
drop for the Rosettes were independent of 
the liquid rate. The use of an easily wetted 
packing material should improve the effi- 


ciency of the Rosettes even more. 

Another new packing element of promise 
is the Pall ring reported by Pfannmiiller®. In 
shape and external dimensions, this element 
is similar to the Raschig ring, the difference 
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being that the inside contains a number of 
* spokes.’ [hese are formed by pressing 
material out of the walls in towards the 
centre of the ring. The openings left in the 
walls provide a greater permeability than 
conventional rings and the contact surface is 
said to be increased by 20 per cent for thick 
ceramic elements. Both liquid entrainment 
and pressure drop are claimed to be bette 
than for Raschig rings, but fabrication costs 
may be quite high. 

A packing for distillation columns has 
been designed at AERE, Harwell, and no 
doubt it can be used in other gas-liquid con- 
tact processes. This packing has been tenta 
tively named ‘ Spraypak,’ and it consists of a 
cellular: structure made from expanded metal 
mesh. Performance data for this packing 
are encouraging. 

Information on many types of packings 
used in distillation and absorption towers Is 
given in a number of articles’ which formed 
part of a symposium held in the US this 
year. 


Gas & Water Cooling 


Work on the cooling and dehumidification 
of air with refrigerated brine was carried out 
by Norman er al." The object was to deter- 
mine transfer coefficients for the liquid film. 
The packing consisted of 6 ft. of carbon grids 
6 in. long, 1 in. deep and { in. thick pitched 
at 4 in. Air rates from 1,415 to 2.330 Ib. per 
hr. per sq. ft. and liquid rates from 1,300 to 
4,000 Ib. per hr. per sq. ft. were employed 
Values of HTUoq. calculated by the total 
heat method. were found to range from 2.5 
to 4.6 ft. and these were about twice as great 
as those obtained from water cooling and 
absorption experiments carried out in the 
same apparatus. Values of HTU,; ranged 
from 2 to 5 ft. and HTU, was found, sur- 
prisingly, to vary with the gas rate 

The high values of HTU, were first sug- 
gested to be caused by a high liquid-film 
resistance, but further work showed that the 
degree of wetting of the packing was a con 
tributing factor; the liquid film on the slats 
became irregular when warm air was blown 
over the packing surface. This was not wit- 
nessed when the unit was operating as a 
water cooling tower. 

To simplify the calculation of absolute 
humidities of air-vapour mixtures, Stern” 
gives a nomograph based on wet and dry 
bulb temperatures for mixtures of air and 
water, acetone, benzene, carbon tetrachlor- 
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ide, ethanol, methano! and isopropanol. The 
use of sorption in gas and air drying is dis- 
cussed by Waterhouse”. An economic sur- 
vey is made of dehumidification by cooling 
and moisture removal by adsorption or ab- 
sorption with liquid and solid sorbents. The 
applicability of the various methods to 
specific operations is considered. 
Calculations of heat loads and a descrip- 
tion of design features of industrial cooling 
towers is given by Degler”’. Trowbridge and 
Hayter® describe the structural aspects of 
cooling tower selection, with particular refer- 
ence to mechanical draught towers. The 
arrangement of splash packings and water 
distributors and the merits of 
mechanical equipment are discussed. 


various 


A report has been published® on a study 
of abnormal wood decay in water cooling 
towers. Ta minimise biological infection of 
the wooden packings, it is recommended that 
the pH of the water is kept between 7 and 
7.5. It is also advantageous to keep chlor- 
ine residuals below 1 ppm. and to maintain 
the inlet water temperature below 120° F. 
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Sales Still High 

CHEMICAL industry sales in the US dur 
1954 are expected to approximate to 
record 1953 figure of $19,865,000,000, 
cording to Chemical News, journal ot! 
Manufacturing Chemists’ Association. 

to September. sales of chemicals 

allied products reached = an_ estima 
figure of $15,185,000,000 compared ¥ 
$15,122.000,000 for the same period 
1953. 

Profits after taxation will also proba 
be in line with the 1953 _ figure 
$1,053,000,000. Cash dividends paid by! 
chemicals and allied products industries 
the first six months of 1954 W 
$325,000,000, or 13 per cent of all ca 
dividends paid by manufacturing industtt 





New Factory to Start Soon 
The £2.000.000 British Celanese factor 
on Wrexham’s trading estate is expected! 
start production in the spring. Work o1® 
new factory began in April, 1950, and mo 
of the buildings are now completed # 
machinery is being installed. 
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Recent Advances in Chelatometry 


by DR. RUDOLF PRIBIL, 
(Pharmaceutical & Biochemical Research Institute, Prague) 


THYLENEDIAMINE ~TETRA - ACETIC 

acid, known in Europe as Complexone, 
Sequestrol or Enta acid and in United States 
under the trade names Versene, Sequestrene or 
EDTA, has, because of its remarkable complex- 
forming properties, achieved so wide a use in 
all branches of analytical chemistry in a 
relatively short time that it must be counted 
by far the most extensively used organic 
analytical reagent. 

The development of this reagent required a 
rather different approach from that generally 
used in the study of organic analytical reagents. 
Complexone does not form precipitates with 
cations—rather does it inhibit the majority of 
precipitation reactions with both classical and 
modern organic reagents. Nor are the colour 
reactions given by complexone at all marked. 
It may be that these are the very reason why 
this reagent escaped the attention of analytical 
chemists for so long, though the compound 
itself has been known since about 1935 or 1936 
and its use as a water-softening agent has been 
patented. 

Schwarzenbach’s Work 


It was not until Schwarzenbach in 1945 
published his fundamental theoretical work on 
ethylenediamine-tetra-acetic acid and certain 
related compounds that detailed studies on 
its analytical utility were initiated. At the 
Charles University in Prague we have been 
engaged in such investigation for some years 
now, and have developed applications of the 
reagent in gravimetric, colorimetric and 
polarographic analysis, in amperometric work, 
iodometry and qualitative analysis. The results 


of this work have been published in a series of 


more than forty papers in the journal Chemické 
Listy, and most of these papers have also 
appeared in English translation in the journal 
Collection of Czechoslovak Chemical Com- 
munications. Much of this earlier work has 
been very adequately summarised recently by 
Dr. E. G. Brown in two reviews published in 
Vetallurgia. 

In the last two years the attention of our 
group in Prague has been occupied particularly 
by application of complexone as a volu- 
metric reagent. These so-called complexo- 
metric titrations were, as is well known, 
introduced into analytical chemistry by Prof. 


G 


Schwarzenbach and have in a short space of 
time found extensive application in analytical 
practice. Since the reactions of compounds of 
the complexone type with cations, on which 
these volumetric methods are based, consist 
in the formation of chelate complexes, the name 
chelatometry has been proposed for this branch 
of volumetric analysis. 


Versatile Reagent 


Ethylenediamine-tetra-acetic acid differs 
from the majority of other precipitating, 
complex-forming or redox reagents used in 
volumetric analysis by its very wide range of 
specificity. At the present time, volumetric 
methods using complexone have been worked 
out for the determination of some 15 to 
20 cations. Many of these cations could 
previously be estimated only by indirect 
methods, and for some no really suitable 
methods of any kind were available. This 
great versatility of the reagent poses a number 
of highly *interesting, but frequently rather 
complex, problems where several components 
are to be estimated in a single solution. 

These problems may be tackled essentially 
in one of four ways : 

Firstly, by varying the pH of the solution, 
when the determination of its several com- 
ponents can be carried out at different pH 
values. 

Secondly, by a suitable choice or combina- 
tion of methods of isolation extraction or 
precipitation procedures. These can be applied 
either to the metal to be determined, or 
alternatively to interfering elements. 

Thirdly, by a procedure based on the selective 
screening or conversely de-masking of certain 
cations. 

Finally, new possibilities arise from the use 
of more selective reagents of the complexone 
type. 

The first group of methods—utilising 
changes in pH—is based on the fact that the 
complexes formed by complexone differ in the 
pH at which they exist. The majority of 
divalent cations form complexes which dis- 
sociate at pH values below 4, whereas the 
complexes of tri- and quadrivalent metals are 
stable at pH 1—3. Incidentally I might point 
out that for obtaining preliminary data on 
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complex formation and stabilities, the polaro- 
graphic method has proved particularly useful. 

Determination based on the different stability 
of various complexes at defined pH values 
requires the use of an indicator specific for 
the cations to be determined. Analytical 
procedures of this type are represented by the 
titration of ferric ion with complexone, 
employing Tiron or salicylic acid as indicator— 
a method developed by Schwarzenbach. A 
second example, due to Fritz and Ford, is the 
titration of thorium to alizarin S at pH 2—3. 
A number of indirect procedures using potentio- 
metric indication have also been worked out, 
particularly by Pribil and Matyska. 

Theoretically interesting examples are the 
successive titration of zinc or cadmium at pH 6 
and of magnesium at pH 10 to Eriochrome 
Black T ; and the titration of zinc using the 
redox-system _ferricyanide—3 : 3’-dimethyl- 
naphthidine as indicator ; both methods are 
due to Brown and Hayes. 


Highly Specific 


Recently, new possibilities have been opened 
up by the introduction of a new highly specific 
indicator—pyrocatechol viole-—by Malat and 
Suk in Prague. This compound forms an 
intensively blue complex with bismuth ions in 
acid solution. When such a solution is 
titrated with complexone, the end-point is 
marked by a sharp colour change from blue to 
bright yellow. Volumetric solutions as dilute 
as 0.002 M may be used. The determination 
is not affected by as much as a five-thousand- 
fold excess of lead, or by aluminium, man- 
ganese, zinc, nickel, copper, cobalt, the alkaline 
earths, etc. 

A similar method has been developed by the 
same authors for estimating thorium in acid 
solution in the presence of excess uranium and 
certain rare earths. By suitable adjustment 
of the pH it is also possible to titrate thorium 
and zirconium in a single sample using pyro- 
catechol violet. It may be predicted with 
confidence that the discovery of further specific 


indicators, combined with suitable control of 


pH, will still further extend the range of specific 
complexometric procedures in acid solution. 

The second type of procedure I have 
mentioned, involving selective isolations by 
precipitation or extraction, may often be 
achieved by the use of suitable organic reagent. 
The simultaneous determination of cadmium 
and zinc may serve as an example. 

First, the sum of both elements is determined 
by titration with complexone against Erio- 
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chrome Black T:; the 
precipitated with 


cadmium is_ the 
sodium  diethyldithiocy. 
bamate and the complexone liberated 
titrated with magnesium sulphate. Ty 
white cadmium precipitate need not & 
removed. 

Another example taken from the same pape 
is the selective determination of lead 
presence of bismuth. Bismuth oxychloride 
precipitated from a hydrochloric acid solutio: 
of the two metals by dilution, and the weak 
acid solution is treated with magnesiyn 
ethylenediamine tetra-acetate. A displacemer 
reaction takes place whereby magnesium iop 
are liberated from the complex and the mor 
stable lead complex formed. The magnesiup 
liberated is then titrated with complexone i 
alkaline solution. 

Zinc and cadmium may be determined in th 
presence of aluminium, magnesium and calciur 
if these metals are precipitated by the additic: 
of ammonium fluoride. Again, there is r 
need to remove the precipitated fluorides’, 

The third group of methods, based on sele 
tive screening, holds out more promise than th 
isolation methods just discussed. Som 
potent complex-forming reagents are capable 
specifically screening certain cations again 
complexone and complexometric  indicaton 
The most studied of these reagents has hither 
been potassium cyanide, which can fom 
complexes of the required stability wi 
numerous metals. Much of the work int 
field is due to Flaschka, who has developed 
number of micro-analytical procedures on th 
basis. 

De-masking 

Further possibilities arise from the use 0 
* de-masking ’ procedures, that is, the select 
liberation of certain cations from their compk 
cyanides, Zinc or cadmium for instance mé 
be ‘ de-masked’ to complexone, even in f 
presence of cyanide, by formaldehyde 
chloral in ammoniacal solution. This mak 
possible the determination of these metals 
the presence of copper, nickel and cob 
Similarly the difference in the stabilities ‘ 
the manganous cyanide complex and & 
corresponding complexes of zinc, nick 
etc., makes possible the direct chelatomem™ 
determination of manganese in these meta 

A determination of nickel in presence ° 
small amounts of cobalt based on the us¢® 
cyanide is the following® : : 

The sample is treated with excess of 00? 
plexone and back-titrated with magnesil! 
sulphate, giving the sum of nickel and cob! 
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Addition of hydrogen peroxide causes the 
formation of a blue cobaltic peroxo-complex. 
This complex is inert toward cyanide ; addition 
of cyanide therefore causes the liberation of an 
amount of complexone equivalent only to the 
nickel present ; this liberated complexone is 
again determined by titration with magnesium 
sulphate. 

The use of cyanide, particularly in serial 
analyses, is objectionable because of its 
toxicity. Though these objections are at any 
rate partly of a psychological nature, the danger 
should not be underestimated. We therefore 
thought it highly desirable to substitute a 
non-toxic reagent of similar effectiveness for 
cyanide and our recent work with 2: 3- 
dimercaptopropanol (BAL) has, _ indeed, 
shown that this will be quite feasible. 

The screening of iron and aluminium in 
chelatometric work proved to be a problem 
which defied solution for a long time. Alumin- 
ium forms a reddish-purple complex with 
Eriochrome Black T which is stable to com- 
plexone and the indicator is thus * blocked’ 
and ineffective. Ferric ion reacts with the 
indicator even when the metal is first converted 
into its ethylenediamine tetra-acetic acid 
complex (for example by titration in acid 
solution). Attempts to screen these two 
metals by various organic acids, cyanide or a 
number of other reagents gave unsatisfactory 
results. 

Difficulty Overcome 

Recently this difficulty has been overcome 
by the use of triethanolamine’. This reagent 
efficiently screens aluminium in titration to 
both murexide and Eriochrome Black T. In 
sodium hydroxide solution iron is also bound 
sufficiently firmly to allow the titration of 
e.g. nickel -or calcium against murexide. 
Chelatometry with triethanolamine as screen- 
ing agent thus makes possible the realisation 
of hitherto intractable analyses such as the 
determination of zinc, cadmium or magnesium 
in presence of aluminium, nickel, cobalt, etc., 
and the problem of screening aluminium may be 
regarded as solved for normal analytical 
purposes. Ferric iron, however, even in the 
form of its triethanolamine complex, still 
appears to react with Eriochrome Black T. 
By using a combination of triethanolamine and 
cyanide as screening reagent it has nevertheless 
proved possible to work out chelatometric 
procedures for the determination of magnesium 
in cements and certain silicates°. 

In general Eriochrome Black T cannot be 
regarded as an ideal indicator for chelatometry. 
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As has been pointed out, the complexes 
formed by iron and aluminium with the 
indicator are stable to complexone. The same 
applies to nickel, cobalt and copper. Pyro- 
chatechol violet®, the new indicator mentioned 
before, is free from this drawback and can be 
used in the direct titration of cobalt and nickel 
in ammoniacal solution, as was shown by Suk 
and Malat’. The end-point is indicated by a 
change from the blue colour of the metal 
complex to reddish-purple. Magnesium, zinc 
and cadmium can also be titrated to this new 
indicator. 


Screening Heavy Metals 


Until recently no method was available for 
screening some of the heavy metals such as 
lead or bismuth. We have found that 2 : 3- 
dimercaptopropanol is a suitable reagent for 
this purpose®. It forms very stable ammonia- 
soluble complexes with a number of cations. 
Where these complexes are colourless, as in the 
case of lead, bismuth, cadmium and zinc, 
BAL may be used as a screening reagent in 
chelatometry. It is now possible for instance 
to determine the calcium content of lead- 
calcium alloys, without previous separation 
of the lead, within a few minutes. 

Very interesting problems arise in procedures 
using combined screening. Many of these 
procedures increase the selectivity of com- 
plexometric titrations up to the point of 
complete specificity, and in addition they 
frequently make it possible to determine up to 
four to five cations in a single solution. 

Nickel, zinc and magnesium may be deter- 
mined in a single sample by the following 
procedure : 

The weakly acidic solution is treated with 
complexone in excess and the excess reagent 
back-titrated with magnesium sulphate to 
Eriochrome Black T in ammoniacal solution. 
Addition of BAL as a 10 per cent alcoholic 
solution leads to the formation of a BAL- 
complex with zinc alone; the complexone 
set free is again titrated with magnesium 
sulphate. Addition of potassium cyanide 
leads in the course of 3-5 minutes to the 
liberation of a further amount of complexone, 
equivalent this time to the nickel present, and 
again the reagent set free is titrated with 
magnesium _ sulphate. The amount of 
magnesium originally present is obtained by 
difference. The whole procedure can be 
applied in the presence of aluminium if this 
metal is screened by the addition of tri- 
ethanolamine. Combinations such as nickel- 
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and others can be 


analysed in the same way. 


cadmium-magnesium 


In the analysis of e.g. siccatives we meet 
with the combination lead-cobalt-manganese. 
Since cobalt reacts in part with BAL, even in 
the presence of complexone, the following 
modified procedure is required : 

The acid solution is treated with excess 
complexone and back-titrated as 
before. Addition of cyanide now sets free an 
amount of reagent equivalent to the cobalt, and 
finally addition of BAL gives an amount 
corresponding to the lead present. These 
determinations should preferably be carried 
out in dilute solution, since high concentrations 
of manganese are liable to be a source of error. 
Similar procedures might be used for bismuth, 
cobalt and manganese, for zinc 
magnesium and so on. 


the excess 


lead, and 


Pb, Ni, Zn & Mg 


As a final example I might mention here the 
determination of lead, nickel, zinc and mag- 
nesium. The sum of these ions is again found 
by back-titration. Addition of sodium di- 
ethyldithiocarbamate now causes precipitation 
of the white lead complex the complexone 
liberated is titrated, and BAL added. This 
causes solution of the precipitate, together 
with liberation of complexone equivalent to 
the zinc. Nickel is determined by conversion 
to the cyanide complex as before. Again, 
aluminium may be with _ tri- 
ethanolamine. Similar procedures can be 
used for cadmium-zinc-nickel, or for man- 
ganese-cadmium-zine and other combinations. 

Procedures such as these can be combined in 
various ways with other analytical dodges and 
adapted to any given problem. Our own prac- 
tical experience in this respect is as yet limited ; 
but application of such principles in che- 
latometry is, after all, in the hands of any 
analyst. By way of example, I might mention 
an application in the analysis of lead glass : 


screened 


After removal of silicic acid by evaporation 
with hydrofluoric acid in the usual way, the 
residue is taken up in an ammoniacal solution 
of triethanolamine in which the lead sulphate 
will dissolve readily and the sum of lead, 
zinc, calcium, magnesium and zinc determined 
by direct titration with complexone. Succes- 
sive additions of cyanide and BAL, with titra- 
tion after each addition, give the amounts of 
lead and zinc, and calcium and magnesium 
are found by difference. A second part of the 
residue is analysed for calcium by titration 
against murexide in sodium hydroxide solution, 
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( 


with lead and zinc screened by BAL and ir 
and aluminium by triethanolamine. 
whole analysis is very rapid and convenient 


Before passing on to. the use 


other complexone type reagents I shou 
just like to mention the possibilities oj 
thiomalic acid as a_ screening ager 
for increasing the selectivity of complexo. 
metric titrations. As is well known 
this acid forms extremely — stable cop. 
plexes with certain cations—witness fi 


instance the use of its aurous salt as an anti. 
rheumatic drug under the name Myochrysip 
Preliminary experiments indicate that thiomali 
acid® will, for instance, screen iron and bismut 
in acid solution, and so makes possible th 
selective titration of thorium against pyro 
catechol violet in the presence of these metals 
The fourth 
classification is 


type of development in o 
based on the use of mo 
selective reagents of the complexone type f 
the successive titration of several ions in 
This is as yet very largely 
problem of the future. Since the structure ¢ 


complexone type reagents is characterised 


single solution 


the presence of at least one grouping of th 
type N(RCOOH),, their choice is necessat 
limited, and no striking 
expected in this direction. 


advance may 

Structural variation 
in the reagent molecule do indeed ofteri lea 
to a more or less linear variation in the stabilit 
constants of the whole range of complex 
with all However, these 
constants are not the only criterion of t 
usefulness of a given substance as a volumetri 
reagent or screening agent. Other factors mu 
be considered such as the rate of comple 
formation, the redox-potential of the con 
plexes, the pH ranges of complex stability, et 


cations. stabilit 


Some Examples 


A few examples may make this clear. Fern 
iron, for instance, can be titrated agains 
Tiron or salicylic acid at pH 2-3 using ethylene 
diamine tetra-acetic -acid. .The addition 
titration of zinc or magnesium afte 
adding alkali is made difficult by the destructi¥ 
action of ferric-complexonate on the indicato! 
In alkaline medium also iron is displaced fron 
its complex by other cations and then precipr 
tated. If we use a more potent comple 
forming reagent for the titration of iro 
precipitation is prevented Jo 


Say, 


and the redo 
both forms © 


potential decreased, so that 

interference are eliminated. 
Polarographic experiments have indicated 

: 2-diaminocyclohexane tetra-acetic acit 


that | 
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has the required properties. It was, indeed, 
found that iron can be titrated with a solution 
of the disodium salt of this acid at pH 2-3 
using salicylic acid as indicator, and the 
resulting solution can then be adjusted to 
pH 10 with ammonia-ammonium chloride 
buffer and used for the further titration of 
manganese or magnesium, etc.’® Tiron 
cannot, of course, be used as an indicator here 
because it forms complexes with many cations, 
including magnesium. 

The complexes formed by diaminocyclo- 
hexane tetra-acetic acid also undergo displace- 
ment reactions much less readily than those of 
complexone. This fact makes it possible to 
determine e.g., copper, iron or aluminium 
indirectly, by back-titration with magnesium 
sulphate. In weakly alkaline solution (aqueous 
pyridine) the same method can be applied to 
titanium or the sum of titanium, aluminium 
and iron. If titanium and aluminium are 
screened by the addition of fluoride at different 
pH values, all three metals can be determined 
in one sample. In this case zinc sulphate is 
used to back-titrate the reagent. 

Differences in Reactivity 

There is also a considerable difference in the 
reactivities of cations in the presence of the 
ethylenediamine and diaminocyclohexane re- 
agents. For instance, the complexes of nickel, 
cobalt and iron with diaminocyclohexane 
tetra-acetic acid are so stable that they do not 
react with potassium cyanide. On this fact 
we can base a number of further analytical 
procedures. Nickel and copper, for instance, 
may be determined in one sample by estimating 
their sum by back-titration with magnesium 
sulphate in the usual manner, treating the 
solution with hydroxylamine and cyanide 
and titrating the reagent liberated, correspond- 
ing to the amount of copper present!’. 

The stability of the complexes formed by 
this new reagent is also much greater in acid 
solution ; in combination with specific in- 
dicators, this may lead to new direct chelato- 
metric methods for determining a number of 
further metals. 

These examples may suffice to indicate some 
of the possibilities offered by the use of diamino- 
cyclohexane tetra-acetic acid as a volumetric 
reagent ; work on various aspects of this 
problem is nearing completion and will be 
published in our journals. The reagent itself 
is, aS yet, rather hard to obtain ; but I am 
informed that the Geigy Company expect to 
market it soon at a reasonable price. Experi- 
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ments are under way with some further new 
reagents which are still in process of being 
patented. First results are encouraging and 
the introduction of these reagents will very 
probably lead to a number of new possibilities. 

This brief review of certain new principles 
in chelatometry shows that this method is 
likely to give rise to a very large number of 
practical analytical procedures which will 
undoubtedly lead to a considerable increase 
in the speed and accuracy of routine analytical 
checks and may be expected to cause the 
gradual disappearance of certain ‘ classical ’ 
gravimetric procedures from analytical 
practice. 
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This paper was to have been presented at 
the International Symposium organised by 
the Midlands Society for Analytical Chemis- 
try in Birmingham from 25 August to 
1 September, but owing to unforeseen cCir- 
cumstances, Dr. Pribil was unable to attend. 
We are very pleased, therefore, to take this 
opportunity of publishing the paper. 





$8,000,000 Plant Expansion 
Alaska Pine and Cellulose Ltd. will invest 


about $8,000,000 in its Port Alice, B.C., 
Canada, mill, according to Mr. Clyde B. 
Morgan, newly-elected chairman. Mr 


Morgan is also president of Rayonier Inc. of 
New York, producers of chemical cellulose, 
and he has signed a $20,000,000 agreement 
giving Rayonier an 80 per cent interest in 
Alaska Pine. The $8,000,000 will be used 
to increase the mill’s capacity. 





Production of Tantalum Oxides 

Commercial production of oxides of 
tantalum will begin this month after a year 
of experiments at Thehboreal Rare Metals 
Ltd. refinery at Cap De La Madeleine, 
Quebec, Canada. The experiments resulted 
in some 500 Ib. of commercial oxides, most 
of which have been sold. 
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° . 
Changing Frontiers 
New Analytical Methods for Paint 

R. C. WHALLEY, of the Paint Research 

Station, addressed the London Section 
of OCCA on 15 December, ‘on the subject 
of ‘Changing Frontiers in the Analytical 
Chemistry of Paint Materials.’ 

Mr. Whalley recalled that six years ago he 
had addressed OCCA on analytical matters. 
At that time his subject was the application 
of microchemical methods in the oil and 
colour industries, and in the course of his 
lecture the various ways in which the rela- 
tively new techniques of micro-analysis 
could be applied to problems arising in the 
industry were discussed. 

On this later occasion he dealt with some 
of the new analytical techniques which had 
come to the fore in the past few years. He 
did not attempt to detail a cataiogue of speci- 
fic methods for specific materials, but rather 
demonstrated the principles of some of the 
newer techniques and drew illustrations of 
their use from pertinent problems. 
six of those techniques. 


He chose 


(1) Developments in micro and semi-micro 
procedures, including methods for the deter- 
mination of oxygen and of cellulose ethers. 

(2) Developments in spot tests and colori- 
metric methods, including new reagents for 
both organic and inorganic materials and the 
use of these methods for the determination 
of trace elements and minor constituents of 
pigments. 

(3) Applications of paper chromatography, 
inc!uding the separation of fatty acids, poly- 
hydric alcohols and triglyceride oils and the 
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use of the and 
phoresis. 

(4) Applications of vapour phase chron, 
tography, including the principles of 
technique and the difficulties associated wi 
the detection and determination of ¢ 
separated fractions. Examples chosen wer 
the separation of fatty acids, solvent mi 
tures and pyrolysis products of 
merised materials. 

(5) Applications of ion exchange resins 
including the types and characteristics of ey 
changers, their methods of use and illustr 
tions drawn from the analysis of pigment 
solvents, oleo-resinous systems and driers, 

(6) Applications of complexones, includ 
ing their use in the analysis of pigment mix 
tures. 


ring oven paper electr 
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European Corrosion Union 


THE European Federation of Chemica 
Engineering announces that it considers th 
time ripe for the formation of a Europea 
Union for the study of corrosion, and 
taking advantage of the organisation of th 
III° Salon de la Chimie et des Matieres Plas 
tiques, held a preliminary meeting in Par 
on 11 December. 

Fifteen from six Europea 
countries took part, and decided on the sp 
to constitute a European Union. A com 
mittee has been appointed to draw up term 
composed of representative 

Belgium, France, Gres 
Holland, Scandinavia ané 


associations 


of reference, 
from Germany, 
Britain, Italy, 
Switzerland. 


Part of the United Sulphuri 
Acid Corporation plant @ 
Widnes, which is expected to 
commence operations ™ 
April. On the left are the 
oxidation units, comprising 
catalytic converters and heat 
exchangers; SO; coolers art 
in the centre; and in the 
foreground are the acid 
coolers 
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Current PVC Developments 


by M. S. WELLING* 


A! THOUGH PVC has been known for a 


long time, it has only really come to the 
fore in Britain during the last decade. In 
1944 production was 3,000 tons p.a. By 


1953 it had reached 30,000-40,000 tons p.a. 
and it is estimated that by 1957 there will be 
capacity to make 60,000-70,000 tons of PVC. 

New applications are continually being 
developed by chemists and technologists who 
are well aware of the great versatility of this 
material which, by varying the compounding 
ngredients and processing techniques, can 
be converted into a wide variety of different 


products which serve the need of many 
industries, 
This article deals briefly with the main 


PVC developments in the principal fields of 
application, 
Conveyor Belts 


During the period of 1940-1950 faults on 
underground conveyor systems caused 75 
fires, culminating with the Cresswell disaster 
in 1950 which caused considerable loss of 
human life and £200,000 damage. Follow- 
ing this accident, an extensive research pro- 
gramme was in‘tiated by the Central Research 
Department of the National Coal Board. 
The results of exhaustive tests on a number 
of materials which might be used in place 
of the conventional but inflammable rubber 
led to the conclusion that PVC would fill 
that need. Today, a 100 per cent use of 
PVC belting in all British pits at the earliest 
possible moment is the joint aim of the 
National Coal Board, the mines and the coal 
industry. The Coal Board stipulated that 
as from 1 January 1954, 10 per cent of the 
total quantity of rubber belting in use under- 
ground should be replaced by fire-resistant 
PVC belting, this percentage to be increased 
and applied uniformly throughout the coal- 
fields. This means that about 20,000 tons 
of PVC will be needed to replace the 
19,000,000 ft. of conveyor belting in use in 
British pits at the present time. In addi- 
tion to this, 10,000 tons of PVC will be re- 
quired annually to replace worn out belting 

about 10,000,000 ft. 

Progress is also being made with the 
development, of PVC treated fabrics for the 
manufacture of brattice cloth, 4,000,000 sq. 


yd. of which are used annually in British 
mines. Brattice cloths can cause dangerous 
fire hazard unless adequately flame-proofed. 
The flame-proofing agents at present em- 
ployed are not permanent, tending to lose 
their effectiveness after a period of use. The 
employment of PVC as the flame-proofing 
agent overcomes this defect. 

PVC sheeting is making a serious impact 
on the rubber-proofing industry; this mater- 
ial is being increasingly employed in the 
manufacture of rainwear, particularly men’s 
mackintoshes. According to a recent sur- 
vey some 60-70 tons of PVC sheeting are 
used every week in making rainwear in 
Britain at the moment; this represents a con- 
sumption of about 1,000,000 yards per week 

roughly 50 per cent of the total national 
weekly output of PVC sheeting. 

The main outlet for thick PVC sheeting is 
undoubtedly in the floor covering industry. 
Easy to install and easily cleaned, PVC floor 
covering is ideal for use in shops, offices, 
canteens, as well as in the home, and because 
of its high resistance to corrosive liquids and 
other chemicals it is widely used for labora- 
tories. It is estimated that the annual con- 
sumption for this purpose, which at present 
is about 3,000 tons, will shortly reach 
10,000 tons. These figures include PVC 
used for the above type of floor covering as 
well as vinyl tiles, 

Coated Fabrics 

The use of PVC-coated fabrics in cars for 
hooding, seating, wall panelling, etc., has 
continued to increase. At the 1954 Motor 
Show PVC-coated fabrics were to be seen 
in Austin, Ford, Standard and Daimler cars. 
PVC-coated fabrics have now almost com- 
pletely replaced linseed oil materials for the 
manufacture of ‘ oilskins.’ 

A more recent development in the coated 
fabrics field has been an increased popular- 
ity of fleecy-backed PVC, the chief outlets 
being jerkins and coats. Very attractive 
ladies’ coats made of this material are now 
on the market. 

The use of PVC-coated fabrics for wall 
panelling—in trains, factories and public 


* British Geon Ltd. 
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houses—is also becoming increasingly ap- 
parent, an attractive feature being the perm- 
anence of these materials. 

In the clothing field, PVC 
gloves which last about 10 times longer than 
rubber gloves, and formerly available only 
to industry, have been put on the domestic 
market. 


protective 


A recent development in the cable indus- 
try is the more extended use of non-migra- 
tory plasticisers in the manufacture of PV¢ 
Sleeving, enabling it to function efficiently 
in oil and to resist high temperatures with- 
out affecting its valuable electrical proper- 
ties. 

Very considerable expansion has occurred 
in the use of rigid PVC and it is clear that 
this will continue for many years, since it is 
a comparatively new material whose proper- 
ties are only just beginning to be widely 
appreciated. The high chemical resistance 
of rigid PVC still makes news, as for exam- 
ple the report on a rigid PVC filter used for 
nearly 18 months in contact with acid plating 


solutions. A similar filter made of stainless 
steel lasted only three weeks. 
Another important factor is the light 


weight of rigid PVC as opposed to steel, 
which is five times as heavy. This consider- 
ably reduces labour costs: for example, 
three men can lay down 4,000 ft. of 4 in. 
rigid PVC piping in a day. An equal length 
of steel piping would require eight men. 
There is wortd-wide interest in the uses of 
rigid PVC. From Germany it is reported 
that Farbenfabriken Bayer, Leverkusen, have 
used more than 500.000 Ib. of unplasticised 
PVC in their corrosion resistant installations. 
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In the US a provisional standard has be 
crafted which — specifies minimum imp; 
strength for normal, medium and high ' 
pact rigid PV( A fairly recent develo 
ment in the US is a combination of stee! 
aluminium sheet with rigid PVC, the bo; 
being so strong as to permit 180 
out separation of the laminate. The extry 
sion of unplasticised PVC tubing up | 
15 in. in diameter and a wall thickness 

in. has been reported from Italy. 

A comparatively recent development is th; 
use of rigid/ flexible laminates which provid 
excellent resistance to corrosive 


temperatures as 


bends with 


liquids 
high as 80 C and 


ais 


100° C as opposed to the normal top lin 
of 60° ¢ A typical laminate consists of 
20 thou. layer of rigid sheeting laminate 
to a 100 thou. layer of plasticised PV 


This has the advantage of producing 

material of high impact strength, the flexib 
layer acting as a buffer, as well as facilitating 
easy bonding to the walls of 
lined. 


vessels to be 





Mond Nickel Fellowships 

The Mond Nickel Fellowships Committe 
announces the following awards for 1954: 
Mr. M. BROWNLEE (Dorman Long & Co 
to study British, Continental and American 
hot and cold metal basic open hearth stee 
making: Mr. R. D. BuTLER, B.Sc. (LC.1) t 
study mineral dressing practice; Mr. F. 8 
Peacock (Dorman Long & Co.) to stud 
rolling mill operation and maintenance; and 
Mr. A. M. SAGE, B.Sc. (British Tron and Stee 
Research Association) to study the manufac. 








ture and fabrication of structural steels 
Ozone testing at the new 
laboratories of the Research 
Association of British 
Rubber Manufacturers, 
Shawbury. Ozone _ causes 


severe ageing of rubber, and 
by means of the _ testmg 
cabinet it is possible to assess 
the quality of a _ sample 
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Degradation of Plastics 


by J. R. MAJER, M.Sc., Ph.D., A.RA.C., DIC. 


GREAT deal of attention has been paid 

in recent months to the manner in which 
plastics materials are degraded and to the 
effects which a variety of radiations induce 
within them. The present review is confined 
to the many aspects of these processes which 
have been dicussed in recent literature. 

\ film of a plastics material, particularly of 
a vinyl resin, may ‘ age’ in several ways. The 
simplest of these involves the loss of plasticiser 
to the surrounding atmosphere. Many attempts 
have been made to relate this type of ageing in 
films of polyvinyl chloride to the rate at which 
plasticiser is lost to the surroundings. In a 
series of tests! it was found that the life of a 
film of polyvinyl chloride could be roughly 
predicted from oven tests. There was some 
relation between ageing and the rate at which 
plasticiser evaporated from the surface or 
diffused through the body of the film. Loss to 
a surrounding medium of oil or water was 
accelerated by the presence of solvents due to 
their swelling action. In these tests the effect 
of sunlight was not taken into account. 

Three new tests have been devised to 
measure plasticiser loss into oil, water and dry 
powders. In the first two cases a formula has 
been evolved based upon the solubility of the 
plasticiser in the surrounding medium and the 
rate of diffusion. The increased loss observed 
when soap is added to the water is explained 
by the assumption that plasticiser molecules 
leaving the surface are captured by the soap 
molecules and prevented from returning’. 


American Symposium 


The United States Bureau of Standards 
has published a symposium*® upon polymer 
degradation mechanisms. In this the ageing 
of polyvinyl chloride is related to the loss of 
hydrogen chloride and apparatus is described 
for the measurement of this loss. It is con- 
sidered that the polymers are slowly hydrolysed 
by water, the process being accelerated by the 
presence of strong acids. The thermal degrada- 
tion of polyvinyl chloride is essentially a 
dehydrochlorination. At temperatures be- 
tween 150° and 220° C in nitrogen the thermal 
degradation proceeds at a diminishing rate as 
points of higher chlorine-atom lability which 
are normally present within the polymer 
Structure disappear by dehydrochlorination. 


The rate of loss tends to a constant steady 
state which is unaffected by build-up of 
hydrogen chloride in the surrounding atmos- 
phere, while increase in 7 indicates a cross- 
linking mechanism, 

In oxygen the rate increases because of the 
continuous generation of fresh labile chlorine 
atoms by an oxidation mechanism, the reaction 
being autocatalytic with respect to hydro- 
chloric acid. The change in 7 indicates that 
both cross-linking and chain fission mechan- 
isms occur, but the former predominate. 
Heavy metal stabilisers absorb hydrogen 
chloride in an atmosphere of nitrogen but in 
air they probably act as oxidation catalysts 
for the disruption of polyene chromophores. 

Effect of UV Light 

Ultra-violet light in the presence of oxygen 
at room temperature produces points of 
higher chlorine lability which are sensitive to 
heat ; the points may be due to the presence 
of carbonyl groups formed by the attack of 
oxygen upon the free radicals produced as a 
result of the absorption of ultra-violet light 
energy’. That such active centres are produced 
has been demonstrated by the addition of 
butyl groups to the polymer when it is 
irradiated in the presence of dibutyl tin 
diacetate.’ Despite this the transmittancy of 
polyvinyl chloride film has been shown to be 
characteristic of the filler or pigment alone in 
visible light. 

The mechanism for the photodegradation of 
sec-butyl chloride, which is the prototype of 
polyvinyl chloride, has been studied in acetone 
at a wavelength above 235mu. All the 
liberated hydrogen chloride originates from 
the decomposition of unstable 4-chloro-4- 
methylhexan-2-one and 3 : 4-dichloro-3 : 4- 
dimethylhexane derived from secondary 
reactions involving radicals formed by the 
removal of hydrogen atoms from the butyl 
chloride and acetone. A thermo-balance has 
been used to study the degradation of polyvinyl 
chloride and a relationship between the degree 
of polymerisation and the rate of decompo- 
sition as indicated by the loss in weight has 
been discovered*. 

The stability of a number of polymers to 
degradation by benzoyl peroxide in benzene 
or chloroform solution at temperatures be- 
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tween 65° and 100° C has been examined. 
While both polyvinyl acetate and polyvinyl 
chloride were found to be stable, degradation 
was shown by polystyrene and polymethyl 
methacrylate’. Resistance to degradation by 
fungal or bacterial attack may be achieved by 
the inclusion of fungicides or by the use of 
built-in plasticisers which provide no nutrient 
sites for growth.® Stabilisation of polyvinyl 
chloride against heat discoloration is main- 
tained by the inclusion of neutral zinc salts, 
caicium ethyl acetoacetate and epoxy com- 
pounds such as butyl glycidyl phthalate’. 
~ Comparison of the thermal and oxidative 
degradation of polyvinyl chloride indicates 
that the thermal decomposition is initiated at 
one end of the macromolecule while oxidative 
degradation is initiated at some point within 
the molecule.. The process is conceived as a 
chain reaction terminated spontaneously. 
Under exposure to heat, oxidation is not a 
factor in the degradation until a minimum 
level of dehydrochlorination is obtained. 
Hydrogen chloride does not catalyse the 
oxidation in the absence of light but it is a 
uniform catalyst for the dehydrochlorination 
process. Ultra-violet light catalyses oxidation 
after a brief induction period, while oxidation 
disrupts dehydrochlorination, — ultra-violet 
absorption and colour formation. An efficient 
anti-oxidant for protecting polyvinyl choride 
against light should be an acid accepter. 


Thermal Instability 


The thermal instability of irradiated polymer 
is ascribed to premature completion of the 
induction period preceding oxidative attack. 
The rate of hydrogen chloride evolution can be 
expressed in terms of the separate reaction 
constants'®. Another set of experiments has 
been described which appear to discredit the 
theory that hydrogen chloride has an auto- 
catalytic effect upon the degradation of 
polyvinyl chloride **, and it is suggested that 
the effect can be entirely explained upon the 
basis of free radical formation. 

Polymers in solution such as polymethyl- 
methacrylate and polystyrene have been 
degraded mechanically, by stirring with silica 
spheres**. The rate of decrease in degree of 
polymerisation decreases with increasing con- 
centration, but the actual rate of decomposition 
shows a maximum at a certain concentration. 
The controlling factor is the rate of diffusion 
apart of fragments before they can recombine. 
Electrostatic effects are observed with poly- 
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methylmethacrylate but not with polystyrey 


Plasticisers 
The problem of producing plasticisers { 
vinyl resins which, while imparting elastic 


to the structure, do not provide sites for th 


growth of organisms, do not evaporate in 


the surrounding atmosphere or decompos 


under conditions tolerated by the polyme 
still engages considerable 


main groups. The first of these comprig 
compounds of low volatility and considera 
molecular complexity, but having molecu 
weights of less than 1,000. Examples of tj 
first class selected at random from a ver 
extensive patent literature include monoal 
dinaphthyl phosphates'*, benzothiazyl me 
capto-acetic acid esters'®, aryl or aralkyl ether 
of divalent alcohols having 5-10 carb 
atoms*’, and sulphonamides with waxlil 
properties*®. 

The migration of plasticisers of this cla 
has been studied in a simple manner by clam 
ing a piece of the plasticised polymer betwe 
several sheets of hard polyvinyl chloride ea 
20u. thick. The amount of the plastics 
diffusing from the central specimen has be 
determined by measuring the gain in weg 
of the sheets or the loss in weight of ti 
specimen. Plasticisers studied in this w 
include esters of phthalic and adipic ac 
mesamoll, and tricresyl phosphate?®. 

As the plasticisers of this first class ha 
become more expensive to produce as tht 
structural complexity increased, attention ht 
been directed to the production of 
molecular weight polymers which are cot 
patible with the resin and which are form 
from comparatively inexpensive monome! 
Members of this second class are the 10 
molecular weight copolymers of ethylene # 
vinyl acetate. They are used for plasticisit 
polyvinyl chloride, polyvinyl acetate # 
polyvinyl butyral. 

It is interesting to note that neither lo 
molecular weight polyethylene nor polyvill 
acetate is suitable for this purpose”. Anotht 
copolymer of similar structure is prepared froo 
octene and allyl butyrate and has a moleculé 
weight of about 1,000%. Linear polyestt 


have also been suggested, particularly tho 


derived from sebacic acid and diols such ¢ 
butane-1 : 3-diol or 1 :2-propylene gly 


The polymers have a molecular weight rate 
of 1,700-2,000 and are added in amounts ¥ 


to 45 per cent of the weight of polyvil! 


attention. Ty 
solutions which are proposed fall into thre 
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chloride. The resultant material is claimed to 
be of use in the manufacture of co-axial 
cables 

An alternative type of polyester plasticiser 
is that obtained by polymerising one or more 
esters of saturated fatty acids with {-y 
unsaturated alcohols. Solution or emulsion 
polymerisation may be employed, but the 
process must be controlled to yield polymers 
having a molecular weight of less than 1,000 
and a boiling point of more than 200° C at 
1 mm. Hg*. The copolymers of unsaturated 
acid esters such as allyl acetate and alkenes 
such as ethylene have also been claimed. The 
molecular weight is kept below 3,000 and the 
ratio of carbon atoms to ester groups adjusted 
to be between 5:1 and 14:1. 

The unsaturated esters may also be those of 
polycarboxylic acids in which only one of the 
esterifying alcohols is unsaturated, or 
alternatively, esters of unsaturated alcohols 
and aliphatic acylated hydroxy acids, the 
hydroxyl groups of which are themselves 
esterified**. Polyester plasticisers used com- 
mercially in polyvinyl chloride have been 
shown to give no primary skin irritation or 
sensitisation. No dermatitis attributable to 
the materials has been reported?®. 

Another solution to the plasticiser problem 
is to select a compound which contains a 
structure which can confer elasticity upon the 
final product and also a grouping which is 
capable of copolymerising with the resin itself. 
These types of plasticisers have been called 
‘built-in. As an example, copolymers of 
vinyl chloride and vinyl stearate have been 
developed by the Agricultural Research 
Service, US Dept. of Agriculture. The vinyl 
stearate which is obtained from inedible animal 
fats acts as an internal plasticiser. Copolymers 
of high vinyl stearate content are said to be 
similar in flexibility to standard vinyl com- 
positions plasticised in the normal way. Those 
with low stearate content are rigid but are said 
to have a lower milling temperature than 
ordinary vinyl resins. In addition they may 
be cured with polyfunctional amines to give 
insoluble infusible products ; compounding 
and curing temperatures are 200° F and 340° F 
respectively®®, 


Polymerisation 


The mode of action of the catalyst in the 
polymerisation of vinyl monomers has been 
given more attention recently. It has been 


found, for example, that when vinyl acetate is 
polymerised at 40° C in the presence of 1 per 


cent of a meta or para substituted benzoyl 
peroxide, the rate of reaction is nearly pro- 
portional to the square root of the dissociation 
constant of the parent benzoic acid under the 
same conditions. The thermal decomposition 
of the peroxide, which may be followed 
iodometrically, is a first order reaction at 
40° C but may change at a higher temperature. 
The catalysts fall into two classes of activity, 
the more effective being those containing 
electron release substituents. Of these only 
the p, p’-dimethoxy-benzoyl peroxide released 
carbon dioxide at 40° C, although all did so at 
the higher temperature. The rate of polymerisa- 
tion of vinyl acetate was affected both by rate 
of decomposition of the catalyst and its 
activity™. 
A Useful Catalyst 


bis (p-Hydroxy-benzoyl) peroxide, prepared 
by the action of aqueous sodium peroxide 
upon a benzene solution of p-hydroxy-benzoyl 
chloride, has been used in a mixture with 
adipoyl chloride. Molecular equivalents are 
used as it is important that the components 
should be completely condensed with each 
other. One per cent of the catalyst mixture is 
capable of giving a clear thermoplastic polymer 
in three minutes at 370° C. Under similar 
conditions benzoyl peroxide gives a friable 
product™. 

Adipoyl chloride has also been claimed in 
admixture with hexamethylene diamine as a 
catalyst for vinyl chloride polymerisation*®. 
bis (p-Hydroxy-benzoyl) peroxide has also been 
used with glyoxal in molecular proportions 
to produce mouldable’ polystyrene at 
temperatures above 100° C, thus speeding 
up the rate of reaction™. Another new catalyst 
which requires no additional metal salt is 
a dimethyl-halophenyl-hydroperoxy-methane*’. 
Methyl methacrylate is said to be polymerised 
at room temperature in the presence of 
a-hydroxy and a-amino-sulphones or salts of 
sulphonic acids with organic bases®. 

The polymerisation of unsaturated 
compounds is initiated by the presence of 
free radicals. One of the earliest methods of 
producing these was to irradiate the monomer 
with ultra-violet light, the energy absorbed 
producing activated molecules. Patents based 
upon this principle are still being taken out, 
a recent example describing such a process in 
the presence of an ammonium salt of a diazo- 
sulphinic acid and a metallic ion. Such a 
combination is said to permit a polymerisatiOy 
of doubly unsaturated compounds, e.g. 
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divinyl benzene, diallyl maleate and butadiene, 
at low temperatures in aqueous suspension*? 
Recently it has been discovered that although 
light usually has the effect of degrading a 
polymer, a primary result of irradiation is the 
production of active centres at positions along 
the polymer chain. These may become points 
at which rupture occurs, but if a monomer 
such as acrylonitrile is present they become 
the sites for branching of the polymer chain**. 


Becquerel Effect 


An examination of the Becquerel effect has 
led to an understanding of the manner in 
which dyes may absorb light and pass the 
absorbed energy on to chemical systems?®. 
It has been found, for example, that one of 
the direct results of the absorption of light by 
a dye is the production of free radicals and 
these are capable of initiating polymerisation. 
It has thus become possible to polymerise 
unsaturated compounds with visible light. 
A solution of fuchsine was used to polymerise 
methyl methacrylate when irradiated by the 
light of a 60W lamp. Since a very slight 
amount of polymerisation was observed in the 
dark it appears probable that the free radicals 
are excited dye molecules rather than hydrogen 
atoms or hydroxyl radicals. 

Earlier attempts were made to extend the 
spectral sensitivity of monomers by the use of 
dyes as photosensitisers, but when carried out 
in the absence of oxygen only very low quantum 
yields were obtained for conversion of the 
monomer*’. It has been shown that these 
yields may be generaily enhanced if both 
oxygen and a mild reducing agent are present". 
Under these conditions the reaction mechanism 
must be different from that mentioned above. 

Acrylonitrile is readily polymerised in 
aqueous solution when irradiated with visible 
light if the solution also contains a mild 
reducing agent, such as ascorbic acid or 
phenylhydrazine, and a photosensitiser of the 
fluorescein type such as phloxine, eosin, rose 
bengal or erythrosine—provided that oxygen 
is present”. The polymerisation does not take 
place in the absence of oxygen, the dye being 
merely reduced to the leuco form with a low 
quantum yield. It is suggested that an essential 
part of the reaction mechanism is the inter- 
action of oxygen and the reduced form of the 
dye to yield hydroxyl radicals which then 
induce polymerisation. The pure monomer 
may be polymerised by light if it incorporates 
small quantities of acriflavine and acidified 
stannous chloride. Another successful com- 
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bination is liquid styrene, phenylhydrazine x: 
rose bengal. 

There is an interesting parallelism betwe 
the efficiency of dyes for photopolymerisati 
and for photographic sensitising. Tripher 
methane dyes are ineffective, while Rhodam 
B and Brilliant Green show a positive eff 
Azine dyes in trace quantities, particulz 
Pinakryptol Green, are inhibitors for phot 
polymerisation, photographic emulsions , 
the photoreduction of fluorescein dyes. 

Monomers that are themselves reduc 
agents, e.g., acrylamide and N vinyl pyr 
done, may be polymerised without the addii 
of a reducing agent by easily reducible ¢ 
such as riboflavin. The molecular weights 
the polymers obtained are extraordinarily hig 
(in the order of 8,000,000) probably due to: 
reaction proceeding at low temperature. 
the monomer-dye mixture is subjected t 
single millisecond flash from an electro: 
flash lamp, polymerisation takes place af 
an initial induction period, being compk 
in 24 hours. This does not occur int 
absence of oxygen and it is assumed t 
the free radicals responsible for the polymer 
tion are not in this case excited dye molew 
but hydroxyl radicals produced in a seconda 
reaction between the reduced dye 
absorbed oxygen. The _ photosensitis 
polymerisation of vinyl chloride, using 2:2 
azoisobutyronitrile and 1 : 1’-azo-cyclohexa 
nitrile as _ initiators*®, has 
kinetically. 


been _ studk 


Analysis 

There has been a need for a method 
identification of the wide range of polym 
now in industrial use. The only availat 
previous methods have been infra-red spect 
scopy used in conjunction with pyrolys 
The apparatus is expensive and the techni¢ 
specialised. A new method“ is in the pro 
of development which has many advantagt 
It is based on the gas-liquid partition chroma 
graphy of the pyrolysis products of 
polymers upon a Celite/dinony! phthalate ® 
at 110° C and involves the recognition 
characteristic patterns upon. the 
recorded’ chromatogram. The sensitivity 
sufficient to permit the differentiation 


polymethyl and polyethyl methacrylates, # 
among other vinyl resins which have alread 
been identified are polyacrylates, polyis 
butene, polyvinyl acetate and mixed polymé 
of butadiene and styrene or acrylonitrile. Th 
range is to be extended by the use of a silicot 
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DF. 550 column operating at higher tempera- 
tures so as to include those polymers which 
boiling fraction upon 
pyrolysis such as polychloroprene. 

It is probable that this method of analysis 
could be applied to the whole range of vinyl 
polymers, provided that the temperature of 
pyrolysis could be raised sufficiently high. At 
temperatures approaching 500° C even Teflon 
ind other tetrafluoroethylene 
degrade to yield 100 per cent of monomer. 
\ free radical mechanism is postulated as 
taking place at the ends of the chains, which 
shorten®. Polyvinvyl fluoride, 
polyvinylidene difluoride and _ polytrifluoro- 
ethylene yield under the same conditions up 
to 34 per cent of hydrogen fluoride and wax- 
like fractions consisting of chain fragments 
of low volatility. Polyvinyl fiuoride and 
polytrifluoroethylene are completely volatilised, 
but polyvinylidene difluoride is stabilised at 
70 per cent weight loss. The composition of 
pyrolysis products of copolymers has been 
studied 


do not give a low 


poly mers of 


progressively 


intensively by the use of 


spectrometry”. 


mass 


Ionising Radiation 

The effect of high intensity ionising radiation 
upon some polymers is to promote cross- 
linking, a process analogous to the vulcanising 
of rubber. Other polymers are degraded by 
main chain scission, a process differing from 
thermal or ultra-violet degradation. The 
extent of cross-linking, determined by solubility 
and swelling measurements, has been found to 
be roughly proportional to the radiation 
aose*. 

When polythene is irradiated with high 
energy electrons" cross-linking occurs and the 
product no longer behaves as a linear polymer. 
The hydrocarbon and chlorinated solvents 
Which dissolve polyethylene have no effect 
upon the irradiated product. It has improved 
form stability at elevated temperatures and 
the tensile strength and elongation have 
changed so that the material is elastic rather 
than plastic in nature. 

The effect of the original molecular weight 
upon the extent of cross-linking has been 
studied*’. It has been found that a sample of 
paraffin wax of average molecular weight 480 
requires a dose of 9 x 108 R to convert it into 
an insoluble rubber-like material. With 


polyethylene it was calculated that a dose of 


15x 10° k produced an increase in molecular 


weight of approximately 4,000. The irradiated 
polymer cannot be used for long periods 
without degradation", 


Irradiation of polystyrene in an atomic pile 
results in a lower number of cross-linkages per 
unit of radiation than in polythene, which is 
said to be due to the stabilising effect of the 
benzene ring'’. The effect of neutrons and 

rays on polystyrene and polyvinyl chloride 
has been studied ; free radicals are produced, 
but degradation occurs only in the presence 
of oxygen" 

Paradoxically, 
also be used for the 


unsaturated compounds 


radiation may 
polymerisation of 
Vinyl 
may be polymerised at constant pressure by 
Both 
solid and liquid polymers are obtained, but 


ionising 
chloride 
the action of ‘Y rays from radon gas. 


some breakdown occurs with the production 
of hydrogen and compounds of low moleculai 
weight. The number of molecules polymerised 
is proportional to the number of radon atoms 
disintegrated’. Ethylene has been polymerised 
by the radiation emitted from °°Co at pressures 
up to 1,600 psi. After an initial induction 
period the polyethylene is formed rapidly up 
to a sharp maximum. The yields vary in 
amount and complexity but are unaffected by 
the presence of common impurities.—J.R.M 
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Drum Heaters 
Versatile Range Available 
EVERAL new designs are included in the 
range of Heron drum heaters, the selling 
and marketing of which was recently taken 
over by Houseman & Thompson Ltd., the 


industrial water treatment specialists, of 


Newcastle-upon-Tyne. 

Che heater is the invention of a Newcastle 
man, Mr. A. G. Heron, and is designed to 
extract or liquefy materials such as grease, 
bitumen, resin, plastics and solidified chemi- 
cals contained in 
time. 


metal drums, in a very 


short The heater is also capable of 





The Heron ‘5’ heater. Clearly visible is 
the stirring paddle ; the heating element 
can also be seen in the lower half, while 
on the right-hand wall can be seen the 
thermostat control 





completely drying moisture in drums whi 
have been washed, in a matter of second 

First to be produced was the Heron Sta 
dard heater. This takes a 45 gal. dy 
but special sizes can be supplied to ord 
In use the heater will empty a 400 Ib. d 
of bitumen in minutes. To use th 
model celiing space to a height of at le 
15 ft. is needed. The heater is lowered i 
position over a. drum by means of a sim 
pulley with counter-balance. 

For premises where space is limited, ho 
ever, a new model is available. This is 
hinged version of the standard heat 
Mounted on four castor wheels it can? 
pushed into position, opened around t 
drum, closed and heating is then start 

Another new model is the base heat 
only 3 in. high and 21 in. in diameter. Tt 
heating element is actually cast into the all 
of this model and is invisible. A drume 
be easily manhandled into position overt 
base heater which will fit inside the rm 
the bottom of the drum. Complete liq 
faction of any material is achieved quic 
when the base heater is used in conjunc 
with the standard or hinged models. 

In the Heron ‘5’ heater the heat 
element has been arranged to give unifor 
heat to the base and sides of a drum. 
single thermostat is used to control tempet 
tures up to 300° C. A hand-operated st 
ring paddle is fitted through the top ha 
cover to help speed up liquefaction. 

Finally a model is available for use in¢ 
cumstances where it is necessary for ® 
heater and drum to be lifted. A strong Ss? 
porting frame to take the combined wel 
is fitted and clamps, operated from the out 
wall of the heater, grip the drum, allow 
it to be lifted safely. 


seven 





Mr, CHARLES WHITELEY SHarp, of Hi? 
cliffe, Hants, formerly of Halifax, chemi 
manufacturer, left £27.375 (net £26,924, du! 
paid £4,806). 
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Developments in 


Fuel Technology 


by R. LONG, Ph.D., A.RI.C., Assoc.MJnst.Gas E., M.dnst.F. 


(Department of Chemical Engineering, University of Birmingham) 


OAL is ‘ the material source of the energy 

of the country, the universal aid, the factor 
in everything we do’ said W. S. Jevons (the 
economist) in 1865, and although in recent 
years fuels derived from petroleum have 
played an increasingly important part in the 
national economy, coal is still the main source 
of energy in the United Kingdom. 

In his presidential address to the Institute 
of Fuel, W. Idris Jones has reviewed the 
available power resources in Britain and has 
pointed out that although there are sufficient 
reserves of coal to last for a very long time, our 
long-term reserves comprise mainly low-rank 
coals which are non-caking or weakly-caking. 
He suggests that we can look forward to great 
developments in power generation ; generators 
with up to 180-200 MW unit capacity will be 
quite common and more than three-quarters 
of the coal fed to power station boilers will be 
pulverised fuel. The efficiency with which fuel 
is utilised will show.a considerable increase. 
However, this will not be achieved without 
considerable technical and scientific effort 
and such measures as coal-blending will be 
necessary in order to enable some of the lower- 
rank coals to be used for coke manufacture. 
An enormous and accelerated rate of capital 
investment will also be required in order to 
enable these developments to take place. 

During the year under review the newly 
fermed National Industrial Fuel Efficiency 
Service, a non-profit making organisation, 
has taken over the field of work previously 
carried out by the Fuel Efficiency Branch of 
the Ministry of Fuel and Power. Com- 
prehensive services are offered to aid firms to 
secure fuel economy. 


Air Pollution 


The disastrous London ‘smog’ of 
December, 1952, led to a more active con- 
sideration of the old problem of air pollution. 

The Committee on Air Pollution appointed 
by the Government has issued an interim 
report? which summarises the difficulties of 
the problem and makes recommendations for 
immediate action. The elimination of smoke, 
is of course, intimately tied up with the efficient 
use of fuel. It is believed that rather less than 
half the smoke is derived from domestic 


chimneys, but most of the sulphur dioxide 
comes from industrial sources. 

Dr. S. I. A. Laidlaw® (Medical Officer of 
Health to the City of Glasgow) has reported 
upon the effects of smoke pollution on health 
and his opposite number in Salford, Dr. 
J. L. Burn‘ has discussed the introduction of 
smokeless zones in that city. 

At the Fuel Research Station measurements 
have been carried out upon the smoke from 
open fires and the results have been reported 
by L. L. Fox®. There is still comparatively 
little detailed information about the sources 
of atmospheric pollution. 

The wider use of smokeless fuels is one means 
of reducing the amount of pollution, but it is 
necessary to consider the availability of such 
fuels. 


Developments in the Gas Industry 


The gas industry used over 28,000,000 tons 
of coal in 1953 and, by applying close technical 
control and by the concentration of production 
in the large and more economic units, an in- 
crease in the efficiency of gas production has 
been secured (71.6 therms per ton of coal in 
1950/51 to 73.6 therms per ton in 1952/3). 

Perhaps the most important gas-making 
process at present in this country is that employ- 
ing carbonisation of coal in continuous vertical 
rétorts. Steam is admitted at the base of the 
retort, and ascending the retort it reacts 
endothermically with the hot coke to produce 
blue water gas which augments and dilutes 
the coal-gas evolved by distillation of the coal. 

An important development has been re- 
ported during the year and has attracted 
considerable attention. This is the so-called 
* Rochdale’ or ‘carrier-gas’ process which 
aims -at the use of continuous vertical retorts 
with the minimum of steaming for the pro- 
duction of gas of high calorific value and the 
introduction of blue water gas (generated 
externally) into the base of the retort. Producer 
gas or coal-gas has been used as the * carrier- 
gas” in the early experimental work, but the 
principle is the same, namely, to increase 
considerably the rate of heat transfer to the 
coal within the retort. 

T. Nicklin and M. Redman‘, who have 
described the process, claim that a considerable 
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increase in thermal output per day can be 
secured from the retorts, together with other 
advantages. Although the principle involved 
is not new and has been employed previously 
in low-temperature and in oil-shale retorts, 
the potential importance of the process must 
not be minimised. Since the capital charges 
represent quite an appreciable proportion of 
the cost of gas, any increase in throughput, 
other things being equal, will result in 
considerable economies. 

It is to be hoped, however, that if the 
apparent success of this process is amply 
confirmed, the gas industry will not thereby 
be deterred from pushing ahead with its 
research into more revolutionary methods of 
gas making and the erection of large-scale 
plants for complete gasification of coal. 


Coal Gasification 


The effective utilisation of weakly coking 
coals is one of the problems facing the gas 
industry and the results of research upon this 
topic have been described by F. J. Dent’. The 
Lurgi process which involves gasification in a 
mixture of oxygen and steam at pressures 
of up to 25 atmospheres has been studied 
further. In particular it has been found that 
coals of the 702, 802 and 902 types (NCB 
Classification) can be gasified successfully. 
The process offers considerable promise for the 
utilisation of coals not suitable for carbonisa- 
tion and at least one of the Gas Boards is 
contemplating the installation of a large 
Lurgi installation. Meanwhile research is 
being actively pursued at the Birmingham 
Research Station of the Gas Council. 

An important international conference on 
the total gasification of coal was held in 
Liége in May, 1954. Papers were presented 
covering oxygen gasification of solid fuels on 
the American Continent, problems of caking 
in the complete gasification of bituminous 
coals, the hydrogenation of coal to gaseous 
hydrocarbons and the mechanism of gasifica- 
tion of carbon. Further papers dealt with 
fixed bed gasification processes, and gasifica- 
tion processes in fluidised beds and in suspen- 
sion. An interesting development reported 
was the gasification of coal under slagging 
conditions in the presence of iron ore so that 
in effect a combination of a total gasification 
plant and a small blast furnace is obtained 
with pig-iron and gas as the products. The 
conference papers have been reviewed by 
L. T. Minchin’. 


Mixtures of carbon monoxide and hydrogen 
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are widely employed as synthesis gases for ¢ 
Fischer-Tropsch, methanol and other syn 
and much work upon synthesis gas product 
has been carried out in recent years, 7 
total gasification of coal dust has been discusg 
by F. Totzek*, who has described a Koppe 
Toizek gasification unit built at Typpi 0) 
Finland. 

A working party of the Productivity a 
Applied Research Committee of OEE( 
also published a report entitled ‘ Increag 
Thermal Efficiency through Gasification’ 
in which a number of recent processes a 
reviewed. 

The North Thames Gas Board is installir 
a complete gasification plant using the G 
Integral (G.I.) process. 


Po 
these 


Oil Gasification 

In recent years considerable interest | 
developed in oil gasification processes. T 
reasons for this are threefold, namely, t 
relative shortage of coals suitable for carb 
isation, the increasing price of coal genera 
and the building of large refineries in t 
country with the subsequent availability 
considerable quantities of heavy residual fix 
oils (black oils). There is an_ increasin 
demand for the gas oil fraction as diesel ( 
for motor transport and as cracking-stoch 
moreover, heavy oil is cheaper than the i 
tillate fuels so that there is an incentive 
develop processes for the use of the heavy 0 

Much effort has been devoted in the US! 
methods of using heavy oils for gasificati 
but they possess certain serious disadvantage 
their high viscosity means that heated pipelin 
and storage tanks are required and ordina 
carburetters cannot be used in water-gas sti 
for the residue of carbon would, on accum 
tion, soon render them inoperable. 

One of the most popular methods of avoiditt 
serious difficulty in using heavy oils in watt 
gas sets has been to use an empty carbureiltt 
into which heavy oil is sprayed. The carbo 
residue is removed partly by burning off durin 
the blow period and partly by periodita 
removal by mechanical means ; often cleanitt 
must be carried out daily. In another procs 
most of the oil is sprayed on to the top of & 
coke fuel bed in the generator, and only about 
one-fifth goes into the carburetter. 


J. G. King™ has reviewed a recent series 
tests carried out by the West Midlands Ga 
Board and Humphreys and Glasgow Ltd., in! 
the use of heavy oil for carburetting. In these 
tests a standard 3,000,000 cu. ft. per day ul 
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was employed and modifications were made 
to the carburetter. The process involved 
spraying the maximum amount of oil possible 
into the carburetter and, if the desired gas 
calorific value was not reached, injecting the 
remainder on to the generator fuel bed. It 
was found that heavy oils could be cracked 
so that the carbon formed could be con- 
tinuously removed without interruption of the 


cycle. 
Catalytic Gasification 

The chemical reactions which occur during 
the cracking of oil are complex, particularly 
the stages which result in carbon deposition. 
However, hot carbon reacts with steam and 
this reaction is catalysed by alkali and alkaline 
earth bases. An investigation initiated in the 
laboratories of the former South Metropolitan 
Gas Company, described by H. Stanier and 
J. B. McKean", indicated that carbon deposi- 
tion could be prevented during the gasification 
of gas oil in the presence of steam by the use 
of the above-mentioned types of catalyst. 

A pilot plant investigation showed that 
similar results could be obtained with heavy 
fuel oil and the South Eastern Gas Board, in 
collaboration with the Power Gas Corporation 
Lid., have erected a prototype commercial unit 
at Sydenham producing 800,000 cu. ft. of gas 
per day" This plant works on a 6-min. 
cycle of operations and employs a fixed catalyst 
bed. Gas of 500 B.Th.U. per cu. ft. is produced 
by this so-called Segas process. The low 
specific gravity of the gas produced enables 
it to be mixed with coal-gas and the capital 
cost of the plant is low so that the cost of gas 
produced should compare favourably with 
that of base-load coal-gas. ; 

The ONIA-GEGI process is a development 
of one devised by l’Office National de l’Azote 
lor the preparation of ammonia synthesis 
gas from heavy oil. The above organisation, 
in collaboration with Humphreys and 
Glasgow’s associated company in France 
(GE Gl) operated a pilot plant for the manu- 
lacture of a town gas from heavy oil at 
Cahors!'4515, 

A larger plant of about 1,000,000 cu. ft. per 
day gas output has been built at Stafford for 
the West Midlands Gas Board. The process 
involves spraying heavy oil. on to a catalyst 
while steam is admitted from a waste heat 
boiler ; some carbon is deposited and this is 
burnt off during the ‘heating period’ in 
Which the catalyst is restored to its working 
temperature. 


H 


Other Gas Boards are proposing to erect 
catalytic oil gasification plants in order to 
gain experience of their operation’. 


Natural Gas 


The possibility of finding natural gas has 
led the Gas Council to embark upon an exten- 
sive field investigation to be carried out over a 
five-year period. The work is being carried 
out by the D’Arcy Exploration Company and 
drilling is taking place in a number of locations 
where natural gas might possibly be expected. 
Extraction ©& Utilisation of Firedamp 

Methane occurs in association with coal 
seams and is, of course, a considerable nuisance 
and danger during mining operations. 
Methane drainage from the rocks above and 
around the coal seam has been employed on 
the Continent and to some extent in this 
country, notably at the Point of Ayr colliery 
in North Wales. The subject has been reviewed 
by L. T. Minchin’’. 

J. R. Simonson'* has dealt with some 
combustion problems of the dual-fuel engine. 
This is an internal combustion engine of the 
compression-ignition type which burns gas 
and diesel fuel simultaneously. An advantage 
of this is that a variety of fuels may be used. 
Such an engine has been operated at the 
Point of Ayr colliery and an important 
application at the present time is in the genera- 
tion of power at sewage plants where sewage 
sludge gas is available. 


Carbonisation & Coke Formation 

D. T. Barritt and T. Kennaway’®, after 
tracing the development of coke ovens to the 
present day, have discussed their inherent 
limitations including operational character- 
istics and the narrow range of coals which can 
be carbonised in them. They have considered 
the need for alternative processes to produce 
satisfactory coke from other coals and have 
given details of certain processes under 
development, namely the National Fuels 
process, the Brenstoff-Technik process and the 
Baumco process. 

The results of experiments on the carbonisa- 
tion of blends of Durham and Northumberland 
coals in Woodall-Duckham intermittent vertical 
chambers have been described by H. Bardgett*® 
of the Fuel Research Station. Reserves of 
coals from which the highest grade of metal- 
lurgical coke is produced (viz., the 301 type 
with from 20-30 per cent volatile matter) are 
very limited. It has been shown that cokes 
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produced in the intermittent vertical chambers 
compare closely in physical properties, other 
than size, with those produced in commercial 
ovens from similar coals. It has been shown 
that a weakly-caking high-volatile Northumber- 
land coal can be blended with Durham coals, 
types 301, 401 and 501 to the extent of 50, 
30-40 and 40 per cent respectively to produce 
coke of 2/14 shatter indices of 80/90 and of 
Cochrane index not below 74. 

H. E. Blayden” has given an account of some 
fundamental coking coal and 
carbonisation carried out at the Northern 
Coke Research Laboratories, King’s College, 
Newcastle-upon-Tyne. Work carried out in 
France upon coke formation and coal-blending 
has been reviewed by R. Cheradame 

C. E. Marshall and A. Draycott 
studied the effects of atmospheric oxidation 
on the yields of the primary 
products of certain Australian 
European Productivity 


studies on 


have 


carbonisation 
coals. The 


Agency of OEE( 


has recently issued a short paper entitled 
“New Coking Processes.’ 
At the US Bureau of Mines, J. B. Gayle 


and E. L. Gulledge* have studied the relation- 
ship between coking time and the bulk density 
of coal in an experimental oven. The end of 
the carbonising process was precisely 
mined from _ time-temperature 
thermocouples located in the middle of the 


charge. 


deter- 


curves ol 


Fundamental Work on Coal 
Sir Charles 


aspects of 


Tr ] t 
Ellis has discussed some 


pyrolysis and has included 
new information upon work carried 
out at the Central Research Establishment 
of the National Coal Board. 


He has pointed out that the changes which 


coal 


based 


successively occur in coal when it is heated 
can be conveniently discussed in terms of four 
regions ; pre-decomposition 
about 300° C 


region up to 
decomposition region 300 to 
about 500°C; transformation region of 
semi-coke 550° to about 1,000° C and structure 
ordering in coke 1,000 to 3,000°C. In the 
decomposition region the kinetics of the 
reaction have been investigated by two different 
methods and a physical-chemical understand- 
ing of this stage seems possible. 
events in each stage depends upon the detailed 
treatment in the preceding stage or stages. 
A series of papers has appeared from the 
Central Laboratory of the Staatsmijnen in 
Limburg in the Netherlands. These papers 
by D. W. van Krevelen and his colleagues*’ 
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deal with the chemical structure and propertie 
of coal, namely (1) elementary compositio; 
and density, (2) reflectance, (3) molar re. 
fraction, (4) pore structure, (5) aromaticity 
and volatile matter, (6) calorific value and 
(7) elastic constants. 

During the last few years work has been 
progress in the Department of Mining of the 
University of Birmingham which has as 
object the isolation and characterisation 
intermediate humic acids (sub-humic acids 
produced during the oxidation of coal. The 


first of a series Of the chemica 


published b 


papers on 


constitution of coal has been 


A. E. W. Bailey, I. E. Kimberley and S. G 
Ward". 

Further interest has been shown in 
infra-red spectra of coals and coal extracts 


R. A. Friedel and M. G. Pelipetz*® have com- 
pared the infra-red spectra of the anthraxylon 
constituents of bituminous coal with those 
carbohydrate while J. R. Lakey an 
R. J. Sarjant reported the infra-red 
spectra of a range of coking and non-cokins 
It has been pointed out that low rank 
bright coals show evidence of a large propor- 
tion of aliphatic side chains and oxygen in the 
form of C=O groups. features 
less evident in high rank bright coals, which 
may have a more condensed structure. 

Two papers on X-ray studies of the ult 
fine structure of coals have been published b 
1. B. Nelson 

C. E. Marshall 


scopic and chemical examination of samples 


C hars 


nave 


coals 


These 


has carried out a micr 

fusain (fusinite) and has 

nature. 
Further 


reported upon 
work on the coal hydrogenatiot 
process has been discussed by R. A. Glenn 
\. H. Billington** has pointed out that 
smoke yield and the caking and 
i greatly 


oxides of 


Sweibs 


powers of coal can be reduced 


pre-treatment with 
temperatures 


perature of the coal. 


nitrogen 


f 


below the decomposition ten 


Peat as Fuel & Source of Chemicals 

\ Scottish Peat Committee set up in 194 
has published its report during the yeal 
This provides a survey of the production ane 
utilisation of peat and throws fresh light on 
the technological and problems 
involved. 


economic 


In July an International Peat Symposium 


Mona _ was. held 


presen ted 


arranged by Bord na 
Dublin. Sixty-six papers were 
dealing with peat resources, methods of surve) 


B 





nicals 
n 1949 
year 

yn anc 
ght on 


yblems 


yosiuM 


eld 


asented 


surves 
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neat deposits, production of milled and 
sod peat, dehydration, application of peat in 
steam generation and in gas turbines, peat wax 


ind the gasification of peat. 


ACTIVITIES OF DSIR & RESEARCH 
ASSOCIATIONS 


Fuel Research Station 
Much of the work of the Fuel Research 


Board is connected with the avoidance of 


smoke and other substances causing all 
ition. During 1954, the Report of the 
Fuel Research Board with the Report of the 


Tt | 1002 
Director of Fuel Research for the year 1953 


Mention is made of the 


Vas publi shed 


nding use in industry of Fuel Research 
Station smoke eliminator doors for hand 
ed natural-draught boilers and work 1s 
A method 


ue gases with ammonia in order to 


reported on other types of boiler. 
f washing fl 
remove sulphur compounds is being studied 
t the Fuel Research Station and fundamental 
vork on this problem ts assisting the work. 
Factors causing the production of smoke 
from open fires have been studied and improved 
methods of recording the amount of smoke 
passing up domestic chimneys have been 
developed. Combustion chambers for coal- 
ed gas turbines are under development. A 
straight through’ chamber and a_ vortex 
1amber have been studied at the Fuel Research 
Station and effort has mainly been concentrated 


developing a pressurised version of the 


‘straight through’ chamber which ts to be 
erected at the National Gas Turbine 


Establishment. 

Studies on the synthesis of oils and chemicals 

the Fischer-Tropsch process have been 

ntinued. Among other work, investigations 

the production of metallurgical and domestic 
cokes by the carbonisation of coal and on 
ocesses for the gasification of low-grade 

ils have been carried out. 
BCURA 

rhe annual report for 1953 of the British 
Coal Utilisation Research Association®? 
(Director-General, Dr. D. T. A. Townend) 
describes research into boiler operating 
conditions and a study of the burning of coal 
On boiler grates. A coking stoker has been 
Substituted for the chain-grate stoker on 
which investigations have been concluded. 
Attention is also being directed to rendering 


gas producers less selective as to the type of 


coal on which they will operate efficiently. 
Work has continued on a slagging cyclone 


combustor for burning fine but not pulverised 
high-ash coal. A plant has been developed 
for pelleting slurries for feeding to a gas 
producer and a wide selection of colliery 
Slurries has been used. 

Progress has been made in studies into the 
constitution of coal by solvent extraction and 
examination of the infra-red spectra of extracts 
fractionated by chromatographic methods. 

Other work includes the assessment of dust 
in combustion gases, studies on the combustion 
of coal volatiles, field and laboratory studies 
on boiler deposits and corrosion and studies to 
determine whether chemicals may be produced 


from coal. 


Coal-Burning Gas Turbine for Loco- 
motives 

A considerable amount of experimental 
work has been in progress for some time in the 
laboratories of Bituminous Coal Research 
Inc., of Dunkirk, N.Y., on the development of 
a coal burning gas turbine suitable for use in a 
railway locomotive. Work done during 1953 
has been summarised** and more than 2,000 
hours of operating experience with full-scale 


coal-fired gas turbines has been reviewed. 


Sulphur : Removal and Recovery from 


Fuels 
The problems arising from the occurrence of 
sulphur in fuels are many and serious, A 


conference organised by the Institute of Fuel 


dealing with these problems was held in London 
early in October 


dealing with the social and industrial conse- 


Papers were presented 


quences of the presence of sulphur in fuels 
and with the effects of sulphur on iron pro- 
duction and in steel-making processes. Sulphui 
removal from fuel gases both by dry and wet 
methods was discussed. Selective quick washing 
of coke oven gas with ammonia was also 
considered and the operation of a Collin 
desulphurising plant was described. 

Sulphur in oil fuel was considered and 
trends in the supply of and demand for 
sulphur in the UK were analysed. 


General Fuel Economy 

R. Walker'® has reviewed fuel economy in 
the chemical industry and D. C. Gunn" has 
considered the efficient generation of industrial 
steam. Some twenty industrial processes 


have been considered by S. J. Eardley, who 
has given particulars of the sources and forms 
of rejected waste heat from these processes. 
Examples are quoted where waste heat could 
be used with advantage to meet other heat 
requirements of the works. 
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i F. M. H. Taylor has considered the under the auspices of the Advisory Group fo; 
conservation of the nation’s fuel and power Aeronautical Research and Development 
resources. NATO. The 18 papers are grouped int 
Heat Pumps four sections Laminar flame propagatior 


r} — . | . sale 
An account of the heat pump installed by turbulent combustion, solid and liquid pro. 


the Ministry of Fuel and Power at the Royal 

Festival Hall has been given by P. E, Fuel Testing 

Montagnon and A. L. Ruckley™. The third meeting of the Technical Con 
\ domestic heat pump which will cool a mittee of the International Standards Organisa- 


pellants and technical combustion problems 


larder to about 40 F and employ the heat tion was held in London in November, 195: 


removed to raise the temperature in a 30- to deal with coal analysis. Draft recom. 

gallon insulated water tank to about 140°] mendations On certain analytical methods wer 

has been put on the market. approved. J. G. King'® has discussed 

Fuel Cells standardisation of methods of analysis 

-oal and coke 
A. M. Adams has reviewed progress in ot R A. Mott iW. C. TI 0} 

tt and W. é lave stud 

fuel-cell research since the end of World Wat io eee ae peggy 
. the determination of calorific value of so 

Il, while F. T. Bacon? has described researcn ‘ ; 


fuels, while J. E. Barker and R. A. Mott® hay 
studied the determination for liquid fuels 


into the properties of the hydrogen-oxygen 
cell. 

The accurate determination of moisture 
coals has been studied by J. B. Goodmar 


Rising fuel costs and shortages have attracted M. Gomez and V. F. Parry, at the US Bure 


Solar Energy 


attention to possible alternative sources of of Mines 
energy such as direct solar radiation H. T. Batty, R. Johnson and H. C. Wilkinson 
Heywood" has described the solution of some have pointed out that in the determinatior 
of the technical problems involved in the sulphur by the Eschka method, provide 
application of solar-radiation to domestic temperature of 700 C is reached the use 
water-heating and space-heating of buildings. | bromine water (to oxidise any  sulphites | 
A description is also given of experimental sulphates) is unnecessary. The volatilisati 
solar-heated houses designed in the US. of germanium during the ashing of coal ! 
been studied by K. V. Aubrey and K. 


Combustion 
Payne 

E. Bonaugri®’ has investigated the miscibilit 
curves at different temperatures of som 
ternary systems including paraffins, naphthene 
and aniline. An equation is proposed where? 


In recent years the volume of published 
werk upon different aspects of combustion 
research has been very great indeed. The 
year under review is no exception. The Fifth 
International Symposium on Combustion was 
held in Pittsburgh from 30 August to 
3 September, 1954, and 89 papers were 


the amount of naphthene present can 
determined 

.. Bispham and F. R. Weston”® have studie 
the nature of the volatile matter in COK 
papers on combustton problems. D. McNeil and G. A. Vaughan” | 
developed an assay method for prim 
distillation, treatment of the light, med 


and heavy oils and of the tar acids and base 


presented in addition to II invited review 


The contributed papers were grouped 
according to the following arrangement of 
topics ; kinetics of combustion reactions, 
combustion of fuel droplets, propellant burn- — of coal tar. Twelve representative Britis 
ing, combustion in engines, flame spectra, 
dissociation energies, special techniques, diffu- 
sion flames and carbon formation and the 


tars and one Lurgi tar have been examined 


combustion of. solids. The above review is not intended t 
It is impossible to review these papers in the comprehensive but merely a survey of some 
present article, but they are to be published in -of the developrnents which have taken piact 
full quite soon in a similar form to those in fuel technology over a period extendits 
presented at the earlier combustion symposia. roughly from Autumn, 1953 to Autumn, 1994 


During the year under review a volume has a 


been published*® making available the proceed- 1 Jones, W. Idris, J. Inst. Fuel, 1954, 27, 219 : 
ings of a combustion colloquium held at Air Pollution Committee, Interim Report (™ 


. ; tier : ‘ S No. 9011), HMSO (1953) 
Cambridge University in December, 1953, Laidlaw, S. I. A.. J. Inst. Fuel, 1954, 27, 96 
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Inauguration took place on 
the 25 June of the research 
and development  labora- 
tories of Scottish Agricul- 
tural Industries Ltd. at Leith 


B J. L. Coke & Gas, 1954, 16, 27. 
i / t. Fuel, 1954, 27, 385 


J. Inst 
Nicklin, 7 & Redman, M., Paper 
& 


District Sect, Inst, of Gas Engine 
84 
D F. J., Gas Council Research 
(5.¢ | t. of Gas Engineers (1953) 
Min y) ay e & Gas, 1954, 16, 
I 2 ( & Gas, 1954, 16, 89 


Increased Thermal Efficiency of Solid 
OEEC Paris (1954) 
ke & Gas, 1954, 16, 201. 
& McKean, J. B., Insti 
eers, Communi / ‘Oo S (1 
is Journal, 1954, 277, 33 Stanier, 
J. B., Communication No, 457, Inst. Gas 
Delsol, R., Billien, R 


mmunication No. 


e Nation,’ The Gas Counci 
T., J. Inst. Fuel, 1954, 27, 
J. R., Engineering, 1954, 

T., & Kennaway, T., J. J 


J. Inst. Fuel, 1954, 27, 27 
I , Ga uv rid (Coking 





Cheradame, R., Coke & Gas 
irshall, ¢ E., & Draycott, A., Fuel 
New Coking Processes,» OEEC Paris 
Gayle J B., & Gulledge. | L., Re 
Bureau of Mines, 5 
Ellis, Sir Charles, Institution of Gas F 
nu ution No. 436 (1953) 
val Krevelen, D. W., et a 
331, 338, 348, 409, 
Bailey, A. E. W., 
Fuel, 1954, 33. 209 
Friedel, R. A., & Pelipetz, M. G., J 
1953, 43, 1051 


1954, 16, 





Kimberley, I. E 


1 he new metallurgical 

building at NPL, officially 

opened by Sir Lawrence 
Bragg on 6 April 
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Year 


| Research for the 


HMSO London (1954) 


Annual Report for 19 
Research Association 
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* Special Study of Sul 
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American Sulphur 
Enough to Meet All Needs 
"T HI 


US sulphur industry broke all past 
1954 and begins 
the new year with sufficient productive capa- 
city to satisfy all both 

This report was made 
by Charles A. Wight. chairman of the execu 


tive committee of rreeport 


oduction records in 
demands upon it, 


domestic and export. 


Sulphur Com 
pany. in a year-end review of the industry 
Freeport is a major producer and exporter 
of crude sulphur 

Mr. Wight estimated that US production 
of sulphur from all sources in 1954 reached 
6.600 000 350.000 tons 


ong tons, o1 more 


1 
i 
than in 1953. Most of this production came 
from the salt dome deposits in Louisiana and 
Texas mined by the Frasch hot-water pro- 
Cess 
‘Productive capacity is now at an all-time 
high,” Mr. Wight said. ‘It 1s ample to meet 
all demands of consumers here and abroad.’ 
The UK, which depends upon the US to 
fiil about a third of her sulphur needs, im- 
ported about 400.000 long tons in 1954, or 
approximately 200.000 tons more than in 


1953. 


The estimate of 6.600.000 long tons of sul- 
phur produced in 1954 is based on prelimin- 
ary figures. Of the total an estimated 
5,450,000 tons was Frasch process sulphur, 


350,000 tons was sulphur recovered from 
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General view of the new units 
installed at the Radio. 
chemical Centre, Amersham. 
which were opened by Sir 
Henry Dale,O.M.,on 8 April. 
These are the first in th 
country to be — special 
designed for the accommoda- 





tion of tsotope production 
processes 
is 400,000 tons was sulphur contained 
rites nd 400,000 tons was sulphur 
Various orms trom other source 


Output of | 


300,000 tons more 


rasch sulphur was abou 


than in the previous ye 


The gain was made possible by the 


SUCCESS 


ful operation of Garden Island Bay, Free 
port’s new mine at the mouth of the Miss! 
sipp his $14,000,000 mining plant. con 
pleted late in 1953, produced more than 


SOO.000 tons in 1954 


Output of non-Frasch sulphur increased 


about 50,000 tons over the previous year. A 
of sulphu 


total of ten projects for recovery 


from sour natural gas and refinery gases and 


for production of sulphur in 


various other 
forms went into production or neared com- 
pletion in 1954 


As the new veal begins, eflorts to add [ur- 


ther to the sulphur supply are continuing 
These include a new Frasch project at Chaca- 
houla dome in Louisiana and eight other 


projects of various types. 





Contract for Mill Expansion 


contract for expansion 0! 
International Paper Com- 
mill at La Tuque, Que., has been 
awarded to the Foundation Company of 
Canada Ltd. The building programme 
includes increasing the capacity of the 


chemical recovery system, 


A §$15.000.000 
the Canadian 
pany’s 
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Some New Reagents in Analytical 
Chemistry 


Be R the past two or three years notable 
progress has been made in the development 


ew reagents. As is to be expected, only 

1 
time can show the real value of these develop- 
because a new reagent cannot be 


issessed adequately until it has been tried out 
ler a variety of conditions. Nevertheless, 
s often possible to judge, from the,published 

ation, the advantages and shortcomings 
a particular reagent when applied to a 
particular problem. 

One unfortunate obstacle to the ready adop- 
tion and application of new reagents is that 
most suppliers are unwilling to synthesise a 
product which offers preparative difficulties 
ntil there is an assured market for it. And 
is there cannot be an assured market until the 
reagent has been widely used, the position 
emains static until some research worker, 
probably with inadequate facilities for 

ithesis, has to prepare the reagent in the 
hope of solving a particular problem of his 
own. This often accounts for a new reagent 
only coming into use some years after first 


being advocated 


Diammine Tetrathiocyanato- 


Chromium(III) 


Che above reagent (Reinecke’s salt) was first 
used by Mahr and Ohle! to separate cadmium 
irom zinc. In the presence of thiourea an 
insoluble cadmium complex is formed contain- 
ing only 12.47 per cent of cadmium. Recently 
Rulfs, Przbylowicz and Skinner? have examined 
the method and the nature of the complex 
ormed. As a result of this examination they 
recommend the reagent for the determination 
of cadmium because it has many advantages. 

Interferences are few and are as follows: 


lead, antimony, copper, mercury, tin and 


bismuth. Lead can be removed as sulphate : 
antimony, which interferes owing to hydrolysis, 
can be held up with tartrate ; and bismuth 
can be removed as bismuthyl iodide. Mercury 
and copper can be separated by treating with 
Reinecke’s salt alone; cadmium does not 
precipitate in the absence of thiourea and may 
be determined in the filtrate®, 

[he most remarkable feature of the method 
is that as little as 0.03 mg. of cadmium may be 
Separated from up to 20,000 parts of zinc by 


a single precipitation. The procedure is as 
follows 

Adjust the solution to 0.1-1.0 N in sulphuric 
or hydrochloric acids, Add freshly-prepared 
and filtered 5 per cent thiourea solution to 
bring the concentration of the sample solution 
to 1 per cent. Add a saturated solution of 
Reinecke’s salt which is 1 per cent in thiourea. 
Stand in an ice-bath for 30 minutes (for 60 
minutes if Cd | mg.). Filter with suction, 
wash once with cold 1 per cent thiourea and 
3-4 times with cold ethanol. Dry for | hou 
at 110°-120° C 


Dicyclohexyl-Thallium(I]) 


Several di-organo-thallium(1I]) compounds 
have been examined by Hartmann and Bathge* 
as precipitants for the nitrate ion, and the 
di-cyclo-hexyl derivative was found to be the 
most suitable. This forms a soluble sulphate, 
perchlorate and acetate, all of which may be 
used as reagents. The precipitate is so 
insoluble that it may be washed without loss. 
It is more readily filtered than nitron nitrate. 

The determination is completed either 
gravimetrically or titrimetrically ; two titri- 
metric procedures are recommended. In 
one the nitrate solution is titrated with reagent 
to the flocculation point ; in the other method 
the excess thallium is precipitated with oxalate 
and the remainder titrated with permanganate 
The precipitate may, of course, be decomposed 
with fuming nitric acid and the thallium 
determined by a standard procedure. 

The reagent is stored as the carbonate and 
dissolved in sulphuric, perchloric or acetic 
acid before use. Sulphuric acid is normally 
used, but if there are interferences, acetic 
acid should be substituted. 

For gravimetric determination the reagent 
should be dissolved in sufficient acid so there 
is one mole of acid in excess per mole of salt 
the thallium complex is more soluble under 
these conditions and the complex nitrate crystal- 
lises out much better than from neutral solution. 
The solution should only be neutral for the 
oxalate-permanganate method or if fluoride is 
present. 

In neutral solution the following ions 
interfere: C1’, Br’, I’, CN’, CNO’; CNS’, 
Fe(CN),”’, Fe(CN),°", CO3”, C,04"", CgH,O,”, 
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> , 50, , NO, , CrO,” and. MnO, The last 

only gives a precipitate in dilute solution 

at higher concentration it is reduced to MnO., 
In strong acid solution, pH O-1, the 


ions 
CO,’, CrO,’’, C,H,O,’’, SO,” NO.’, CrO,” and 
MnO, do not give precipitates. Most of the 


remaining ions can be removed by precipitation 
with silver fluoride or acetate. 

lo prepare the reagent treat a 0.1M ethereal 
solution of thallic chloride 
mately 0.3M Grignard 
chloride 


with an approxi- 





solution of cyclohexyl 
ether. To the 


| ] 
thallous 


and magnesium in 
mixture ofl 


di-cyclohexyl-thallium(II]) chloride 


resulting chloride and 
add excess 


of silver 


fluoride or acetate acidified with 
sulphuric acid Precipitate the excess with 
hydrogen sulphide. Boil the filtrate to expel 


hydrogen sulphide and add sodium carbonate. 


Filter and wash with water until the washings 





give the reaction for thallium with 


Dissolve the 


no longer 


iodide. complex in sulphuric 
acid, reprecipitate as the carbonate and repeat 


the treatment. Dry at 105 ¢ 
Purity Check 


The purity may be checked by boiling | g. 
of the carbonate with 10 ml. of 50 per cent 
until no more carbon dioxide ts 
evolved, and diluting the solution to 100 ml. 
with water. Only pure white precipitates 
should be formed with hydrogen sulphide or 
potassium iodide. barium 
should give no precipitate at all. 

To apply 
he solution to boiling (S0-100 ml. containing 
50-100 mg. of nitrate) Add 50-100 ml. of 
0.05M (the carbonate dissolved in 


dilute sulphuric or 


acetic acid, 


Silver ot acetate 


the gravimetric procedure bring 


reagent 
acetic 
Filter 
glass crucible (G.3) avoiding, as far as possible, 


Wash 2-5 times 


acids) and cool to 
room temperature. through a sintered 
sucking the precipitate dry. 
with 10 ml. and dry at a 
temperature not exceeding 150’ C. Weigh as 
C,>H».TINO,, MW 432.694, The factor for 
HNO, is 0.1456, that for NOs, 0.1433. 

A correction for the small amount of precipi- 
tate which is washed away is made by washing 
until the filtrate is no longer turned cloudy by 
Che total volume of filtrate and 
washings is measured in ml. and divided by 
150; 150 ml. of water 
precipitate. The result in mg. is added to the 
weight obtained. 

In the titrimetric method, cations which give 
precipitates with oxalates must be absent. 
Boil the solution and add exactly 100 ml. of 
0.0S5N reagent Cool, add 50 ml. 


of ice-cold water 


chloride ions. 


dissolve | meg. of 


solution. 
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of 0.1N oxalic acid and filter both precipitates 


off together. Wash as before, acidify th 


filtrate with sulphuric acid and titrate the 
excess Oxalate with 0O.IN permanganate 


Since the reagent and oxalic acid added ar 
equivalent, tne permanganate 
corresponds to the NO, present. 


One ml. of 0.1.N KMnO, = 6.3015 mg. 


Consumed 


of 


HNO 6. 2008 mg. of NO It is advisable 
to run a blank because of the instability of the 
reagent. [he difference in titres the 
corresponds to the NO.’ content. 


Alizarin Blue 


Alizarin* blue has been shown by Feigl 





be a specific reagent for bivalent copper ions 
In strongly acid solutions, only copper forms a 
precipitate with a 
reagent. In 
mium 


solution of th 


immoniacal solution 


pyridine 
zinc, cad- 
and nickel yield precipitates wh 


dissolve in acids. The complex is not de- 
composed by sulphide or cyanide ions, as 
usual with other copper! 
which are insoluble in water. 

The main 
gravimetric 
reagent is soluble in 
extent of 0.2 per cent. 


most complexe 
obstacle to 

method lay in the 
only 


developing 

fact that the 
pyridine to the 
Accordingly, when the 
pyridine solution is added to an acid solution 
containing bivalent copper, 
also precipitated However, when the con- 
taminated treated first with 
acetic anhydride and then with pyridine, the 
reagent 
copper 


occlusion of the 


the reagent 


precipitate 1s 
whereas the 
unaltered ; no 
occurs at all. The 
solubility of the dye is thought to be due to an 


is completely removed 


complex remains 


reagent 


acetylation of the phenolic groups, because the 
solution does not react with bivalent copper, 


but when evaporated and treated with pyridine 


the reactivity is re-established. Because ol 


| 
a 
I 


ie vVolumino 


is nature of the 
amount Of copper 


+ 


2 mg. 


yrecipitate the 
1 
i 


I 
present should not exceed 
When the reagent is added to a solution 0! 
cuprous cyanide the complex cupric compoun 
is formed. The system 
Cu.(CN) Cu 
undergoes autoxidation thus 


2CN siaceweei U 


Cu O 2H > 2Cu H.O....(2) 
The Cu ions formed in (2) react with the 


reagent, disturbing the equilibrium (1), which 
is immediately re-established. In this way 
all the cuprous cyanide is transformed into the 
complex Cuprous 
produced from solutions containing complex 
cyano-cuprous ions by adding formaldehyde. 


compound. cyanide 1s 








ite the 


eXCee 


aii 
OT 


poung 


Ss way 
ato the 
ide is 
ymplex 
lehyde. 
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The procedure is as follows : Add 20 ml. of 
6N sulphuric acid to 20 ml. of an aqueous 
solution containing not more than 2 mg. of 
copper. Heat the solution and add the reagent 
slowly The reaction is slow at first, but once 

ted it continues rapidly. When precipita- 
tion is complete, the supernatant solution must 
xe reddish-blue and distinctly acid. Allow to 


30-60 min. and filter on a fine sintered 
rucible using 3N_ sulphuric acid to 








effect the transfer 
Place the crucible tn a small beaker filled to 
iif the height of the crucible with acetic 
wadride, Covel the beaker with a clock-glass, 
ind heat to 60-80 C for 30 min. Filter the 
cetic anhydride from the crucible and wash 


1 
th hot pyridine until 


the filtrate is no longer 
jue. Wash with ethanol, dry at 100° C for 
{0 min. and weigh. The weight of the precipi- 
tate In mg. 0.0991 = mg. of copper present. 
In the presence of cyanide proceed as follows. 
To the solution containing not more than 
2 mg. of copper, as the complex cyano-cuprous 
nion, ina volume of 20 ml., add a few drops of 
rmaldehyde. Acidify with 20 ml. of 6N 
sulphuric acid and heat to boiling to expel 
excess formaldehyde ; then proceed as before. 
Four reagents are required including a 
saturated solution of alizarin blue in pyridine 
e stable solution is obtained by dissolving an 


2xcess of reagent in hot pyridine and filtering 


after cooling to room temperature. Acetic 
hydride, pyridine and formaldehyde are 
also necessary. 


1 ,2,3-Benzotriazole 


The above compound was first suggested as 
a precipitant for silver by Remington and 
Moyer in 1937 Copper, cadmium, iron(II), 
ckel, cobalt and zine are also precipitated. 
Curtis’ has recommended the reagent for the 
letermination of copper in steel. The poor 
selectivity of the reagent has restricted its 


general application. 


It has been found recently by Cheng® that in 
the presence of ethylenediamine tetra-acetic 


] +h 
| vy the >) 


acid only ie silver salt of 1,2,3-benzotriazole 
precipitated. Hence under such conditions 
the reagent is virtually specific for silver. A 


gravimetric and a titrimetric procedure have 
been developed ; in the latter method the 
precipitate is dissolved in an excess of standard 
cyanide and titrated according to the Liebig- 
Déniges method. 

rhe recommended procedures are as follows: 


Add 1-10 g. of disodium ethylenediamine 


tetra-acetate (according to the amount of 


Other metals present and which require to be 


masked) to the solution containing 10-110 mg 


of silver. Adjust the solution to neutrality 
or slight acidity, using nitric acid or ammonia 
and heat to 60°-90° C. Add a slight excess of 
reagent (2.5 g. dissolved in 30 ml. of con 


centrated ammonia and diluted to 100 ml. with 
water). For 10-110 mg. 10 ml. are suitable 
Digest at 60 C for 15 minutes and cool to 


room temperature. Filter through a medium 
porosity filter, wash 5 or 6 times with 10 ml 


of water and dry at 110° C for 1-2 hours to 


constant weight [he conversion factor is 
0.4774 
Alternatively, dissolve the precipitate 


10 ml. of 1:1 nitric acid, dilute to 50 ml 
with water and make the solution alkaline 
with ammonia. Add a measured quantity 
of 0.05M cyanide solution and back-titrate 


with standard silver nitrate solution using 


1 ml. of 2 per cent potassium iodide solutior 
as indicator. 
Benzilic Acid 

Benzilic acid has been examined as a 
precipitant for zirconium by Klingenberg, 
Vlannes and Mendel’. They found that 
precipitation became more incomplete as the 
acidity was increased, but this effect could be 
counteracted by increasing the amount of 
precipitant. When 15 ml. of concentrated 
hydrochloric acid were present for each 
150 ml. of solution, good results were obtained 
by using 100 ml. of a 2 per cent solution of 
reagent. As the acidity was increased, inter- 
ference by foreign ions was reduced. When the 
method was applied to steels, good results 
were obtained. 

An attempt was made to weigh the zirconium 
benzilate precipitate directly, but reproducible 
results could not be obtained: It was necessary 
therefore, to ignite to the oxide. The precipi- 


tate was found to be readily filterable and easil 


washed. The reagent particularly recom- 
mended for the determination of small amounts 


of zirconium 


Sodium Tetraphenylboron 

This compound, now called by the trivial 
name of Kalignost, was first prepared by Wittig 
and his co-workers in 1949'°, Since it was 
found to possess a sparingly soluble potassium 
salt, Raff and Brotz'' examined its analytical 
properties in 1951 and recommended it for 
the determination of potassium. Since that 
period an enormous literature on the subject 
has developed. It has been reviewed recently 
by Nutten 


The method using Kalignost is the best yet 
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advanced for the determination of potassium. 


rapid, accurate and selective, and has 

already been applied to a number of com- 
mercial materials, 

Although the gravimetric method is generally 


preferred, several titrimetric methods have 


been advanced, and the best of these appears 
to be that described by Flaschka, Holasek and 
Amin'*, In this method, the precipitate is 
dissolved in acetone and treated with mercuric 


chloride which reacts as follows 


KBPh, 4HgCl. 3H.O-> 4PhHgCl 
3HC I KC] H,BO 
The liberated acid may then be titrated with 
alkali. 
The most extensive study of the reagent to 


date is that made by Kohler™. His conclusions 
are as follows 


(1) Itis better to precipitate at room tempera- 


ture. 
(2) The best medium is 0.1N mineral acid. 
(3) For accurate work the reagent must be 
pure, 
(4) The precipitate is more soluble than was 


originally believed 

(S) Ammonium salts need not be fumed off 
but can be precipitated along with the 
potassium and the two ions determined 
by the precipitation. The 
ammonium ion can then be determined 
by other means. 


one 


There is no doubt the discovery of this 
reagent has solved one of the oldest problems 
in analytical chemistry and it is to be expected 
that it will soon become firmly established as 
the most satisfactory reagent for the 


mination of potassium. 


deter- 


2-(0-Hydroxphenyl)-benzoxazole 


The above reagent has been found by Walter 
and Freiser!’ to be more selective for cadmium 
than 
The average error 
only 0.3 mg. 


recommended. 
for the range 1-80 mg. is 
In a tartrate medium at a pH 
of 10.5 nearly all interferences are eliminated. 
Copper is precipitated but may be removed by 
prior precipitation at a lower pH. Nickel and 
cobalt interfere when in excess of 20 mg., but 
can be removed by precipitation with 
dimethylglyoxime and_ 1-nitroso-2-naphthol. 
A very favourable gravimetric factor, 0.2109, 
is obtained. 

The procedure is as follows 
ammonium tartrate to the solution and heat 
to 60°C. If calcium is present a precipitate 
will form ; 
grain of ammonium tartrate to the filtrate. 


any previously 


¢ 


reagent 


priot 
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Add 3 g. of 


filter this off, and add a further 
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Add a freshly prepared 1 per cent alcoholic 
solution of reagent, allowing a slight excess {i 
precipitation of cobalt, nickel and coppe 


pH 4 with 3N 


Digest for 15 


sodium 


Adjust to 


solution 


acetate 
minutes at 60° ¢ 
The 
nickel 


indicated earlier 


filter and wash 


complex. If 


cool and 
the copper 


exceed 20 mg., 


precipitate 
and coba 


remove as 


Add to the filtrate IN sodium hydroxide 
solution until a pH of 9 Is reached and heat t 


60°C. Add a slight excess of reagent 

adjust the pH to 11. Digest at 60° C for 15 
minutes, cool, filter and wash with 1: 
alcohol. Dry at 130°-140°C to constant 


weight. 
2-(0-Hydroxyphenyl)-benzimidazole | 


same investigators'® also recommen 


The 
this reagent for the determination of mercury 
Over the range 10 to 85 mg. of 


of 0.3 mg. was 


mercury al 


average accuracy obtained 


Interferences are remarkably few: of 
common ions only ferrous and ferric 
have any effect. The recommended procedure 


is as follows 
Add 2 g. of sodium citrate, heat the solutior 


to 60° C and adjust the pH to 5 with .dilute 


caustic soda or acetic acid. Add a slight ' 
excess of a | percent alcoholic solution of t | 
reagent and bring the pH to 6.5 with 0.3N ' 
sodium hydroxide solution. Digest _ the 
precipitate at 60° C for 15 minutes and allow : 
to cool to room temperature. Filter 
sintered glass filter and wash with | : 1 alcoho 
solution. Dry at 130-140°C to consta 
weight. [he gravimetric factor is 0.323 
A volumetric finish may be applied if desired, 
based on bromination. A favourable fact 
is obtained in this case as well. 
Nitroso-2-fluorenyl-hydroxvlamine 

Oesper and Fulmer'® have examined 
analytical properties of the 2-fluorenyl analogue | 
of cupferron. 't forms precipitates with mat 
metal ions, those with iron(Iil), antimo 
cobalt and lead being readily soluble | 
chloroform The quantitative applica 
of the reagent were examined as regards 
determination of iron following the proced 
used with neocupferron, employing a saturate 
methanolic solution. As little as 5 ppm. cot 
be determined successfully, which is similar t 
the amounts which can be determined using ; 
neocupferron. Large amounts of calcium, 
manganese, nickel, cobalt, zinc, chromium, | 
mercury(1), aluminium, cadmium or arseni¢ | 
(III) did not interfere with the determination. ( 


Copper interferes if present in amounts greater 











ilcium, 


mium, 


arsenic 
nation. 
greater 
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iron The stability of the reagent 


vas not examined. 


N-Benzoylphenylhydroxylamine 


This reagent was recommended by Shome 


eagent to replace cupferron. It precipt- 
copper, iron, aluminium and titanium 
intitatively and in the first three cases the 


complex can be weighed as such. The solution 
s quite stable, as distinct from cupferron. 
More recently, Ryan and. Lutwick*! have ex- 
tended the use of this reagent to the determina- 
on of tin The tin compound is different 
om those examined by Shome, in that it 1s 

addition compound and not an inner 
complex compound. Its formula is always 
(C,,H,,O.N).SnCl., regardless of the valency 
state of the tin in the original solution, for 


iin([V) is always reduced by the compound to 


Ignition of the complex to the oxide, or 


weighing of the complex as such, gave good 
esults. The latter method is recommended. 
Add 10 ml. of 1IN hydrochloric acid to the tin 
lution and dilute to 200 ml. From a 


separatory funnel add dropwise with stirring 





of a | per cent solution in alcohol for 
each 10 mg. of tin present plus 8 ml. in excess. 
Cool in an ice-bath for 4 hours, filter on a 
crucible, wash with a few ml. of ice water and 
dry at 110°C. The conversion factor to 
S! 0.1927 

Tin was successfully determined in brass, 
and copper was precipitated from the filtrate 
is the complex by neutralising with ammonia. 


Tetraphenylphosphonium & Tetra- 
phenylstibonium Chlorides 

These compounds were examined as 
analytical reagents by Willard and Perkins™ 
In general, the same ions are precipitated as 
the well-established tetraphenylarsonium 
chloride. The phosphonium compound _ is 
re readily and more cheaply prepared than 
€ arsonium compound. Tetraphenylphos- 
phonium chloride is more soluble and tetra- 
Istibonium chloride is less soluble than 

¢ arsonium chloride. The low solubility of 
tetraphenylstibonium chloride limits its use 

an analytical reagent. 

In most cases an excess of sodium chloride is 
essential to ensure complete precipitation, 
hence direct weighing is only possible in those 
cases where the precipitate is so insoluble that 
it can be washed with water.  Titrimetric 
methods based on the addition of a known 
amount of the reagent, and titration of the 
excess by iodine to form the tri-iodide, may be 


used The precipitates are readily soluble 

chloroform so that extraction methods can be 
applied where necessary The interference 
are similar to those obtained with tetra- 


phenylarsonium chloride 


Mercury, tin and cadmium can be deter 
mined titrimetrically using the phosphonium 
compound. Perrhenate and perchlorate are 


determined both gravimetrically and_ tit 
metrically. Although chlorate interferes in 
the perchlorate determination it ca be 
readily removed by first reducing with sodium 
bisulphite. Perchlorate is also precipitated 
with the stibonium compound, but _ the 
procedure is not recommended because the 
solubility of the precipitant is solow. Periodate 
can be determined by precipitation as tetra 
phenylphosphonium _ periodate Only _ the 
titrimetric finish can be used. 

Both the stibonium and the phosphonium 
compounds form insoluble permanganates 
and a gravimetric finish can be employed in the 
case of this ion. The titrimetric method can be 
applied in the case of the phosphonium 
compound. 

rhe alkali and alkaline earth metals, alumin 
ium, manganese(II), chromium(III), nickel 
cobalt, zirconium, sulphate, borate, phosphate, 
carbonate, acetate, phosphate and citrate 
do not interfere. The following ions precipi- 
tate either partially or completely perman- 
ganate, perrhenate, periodate, perchlorate, 
persulphate, borofluoride, chromate, molyb- 
date, tungstate, thiocyanate, iodide, tin(IV), 
cadmium, zinc, platinum, tron(IIl), gold, 
antimony, bismuth, titanium, thallium(IIb), 
tellurium and uranium. The interference of 
tin can be eliminated by tartaric acid, that of 
iron by orthophosphoric acid and of titanium 
by metaphosphoric acid. The effect of 
copper in the iodine titration can be eliminated 
by the addition of citrate. 


4-Chloro-4 -aminodiphenyl 


Iwo new organic reagents for the precipita- 
tion of the sulphate ion have been developed, 
4,4’-diaminotolane and 4-chloro-4’-amino- 
diphenyl™ Although the sulphate of the 
former is less soluble (52 mg. per litre) than 
that of benzidine (98 mg. per litre), that of the 
latter is considerably less so (15 mg. per 
litre), and hence it has a decided advantage. 
Using 4-chloro-4’-aminodiphenyl it was 
possible to determine sulphate satisfactorily 
down to about | mg. Ina recent application 
of the method as little as 30 wg. of sulphur 
could be determined”. 
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In the general method the amine sulphate is 


filtered off and washed and the hydrosulphate 


is titrated with standard alkali. Two pro- 
cedures are advocated according to the amount 
of sulphate present. They are as follows 

2.5-25 meg. of sulphat Treat the sulphate 
solution (1-10 ml.) with a small amount of 
filter papel i1urry ind idd sufficient of 1 
0.24 per cent solution of the hydrochloride to 
give a two-fold Xcess Allow to stand fo 
1S »0 minutes 

25-100 n tlpha Proceed as above 
but the volume of solution may lie between 
2-25 ml.) and add 0.48 per cent reagent heated 


et > 
tand for 30 minutes. 


to 40° ¢ 


. } ned 
es obdtained 


by either 
and the 
yrecipitate. 
the 
to the original flask, 


Filter off the precipita 
paper 
filtrate to assist transference of the 
Wash 
pad and precipitate 


add water and break up the mass with a glass 


method on a pulp pad, use 


{ 


Transfer 


rom chloride. 


| 


back 


1 
until free 
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bromothymol 


} 
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+ 


jue, 3:2), boll 


with standard alkali to a purple colour 


M ( 


H., Z. anal. Chem., 1937, 109. 


1? ( , 54. 26. 4 

M c.2 n. Chem., 1935, 225, 3 

H H x 6 (sy ( ) 65 

Fe Piso ee ( n. A ) \ 

R ) \ J & Move H. \ D 

Ab t ( l _ 7 1934 

Cu LA } ( ? {nal. Ed 941.13 

Che K. | Ci 1954, 26, 1038 

k J \ P. N., & M } M 

Wit ( i ( R X.. am P 
149. 563 

R P.. & I \“ ( ) 133 
Nu A J ( 54. 30, ) 

i H 1 \., & A A. M 

( > 5 138 4] 

K er, M ) 

Walter, J. I & | : H ( , 19 24 

Iden d | 25. 127 

Oesper, R. I & | R. I 53, 25,9 

S S. « ) 5 

R D. X | G. D., ¢ I, ( 

31.9 











and titrate 


rod. Add 3-4 drops of mixed indicator * Belc R., Nut \. J, &S W.L, J 
(0.04 per cent phenol red 0.04 per cent i res. A. S.. & I D.S., ( & Ind., 19 
Canadian Exports Boom cs in individual categories, trade 
eport 

THE Canadian chemical industry reports Ott . Crown-owned Po 
that export business Is revivin Inquiries noratic i ck fre world 
ire com fro ilmost the former trad survey. said ee the overseas ex 
count ind a few new ones as ok ; | The ch e is 
tated, and alread paying off in evident in the United Kingdo 
nounti expo le One of the es 74 nd Au | nce West Gel! 
{ dian C | S ts exports uJ Benelux countries and Ital 
S00 per cent in the past three months. Othe Shawit Che Lt yh S 
estimate the i rang om 15 per cent noted a‘ significant upturn’ int iS 
to 200 p ent ont use of the 1 ve 

All co nic k 85 as a banne! C tuation of ste ng count S 
exp year. Ba emicals, synthetic rub- expect this | ess will get even bet 
ber, p.astics, plastic raw ¢ s and fert 1955 Main count! involved were | 
lis ire amon ( of the chief i s Kingdo istralia 1 New Zealand 
iffected 

The livelier export tune started to sound 
ibout September and has been picking up Biological Methods Group 
ik ae ape apoas Most of it is resulting AT the tent nnual general meeting of 
from the business boom in British Common Bi | Methods Group of the S 
wealth and Western European countries, plus — for Analytical Chemistrv held in the Meet 
continued good business tempo in many ine Room e Chemical Society. Bu 
South American countries 


Improving exchange positions are making 


the dollars easier to obtain by overseas im- 
porters. Import quotas are being continu 
ally reiaxed to permit both a wider range 


ol imported goods as well as larger quanti 
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Developments in Plant Protection 


‘ by KENNETH A. HASSALL, Ph.D., A.RA.C. 


(Lecturer in Plant Protection, Reading University) 


13 : ‘ 
sid A conservative est tc I 
M I luc ( kinds Mt pest 
{ € I tot 
rvest veed srobab he 5 
” e fo lf of tl 
Plant protective s include insect 
| cid ink nN rbicid S Inte est 
4 S¢ les be intense after the suc 
| control of a typhus epidemic in Italy 
DDT 1 1944 ind many chlorinated 
drocarbons were screened as_ potential 
ecticides. °* Schrade work on organo 
nnorus compounds became available 
the war. and led to the introduction of 
ides with systemic action. New insec 
54 e 4 both OUDS ire Si l] ipp ring 
vorld ort e of sulpnhi stimu 
] earch for o substances which 
ep ne sS the Ost po 
ne fungicide 
Between about 1947 and 1951 several use 
( l neic des were introduced Some of 
; the oxalidines, contained 
' wh others ich as sulphen 
1 dithio bamates, used sulphur 
\ eCcOl n m of +} pe cre 
\ e of many ot these new fungicides 
| Brit ditions is still certain 
: 4 h otf considerable interest. their 
thre tive merits cannot be reliably assessed at 
ed re T om nt. 
; Switch of Emphasis 
eas 
[ I nite D ing the | St few vears. the emphas Ss 
{ the bulk of published work has switched 
icides. Naturall nat important 
neces in this field occurred manv vears 
Oo fempleman’s work on plant growth 
tances 1 930 initiated the use of hor 
OL Us One-type weedkillers, but it is onlv fairly 
gre t t! they have been employed for 
ge scaie weed contro 
ur.ing The hormone-type and_nitroalkylphenol 
me herdic:des control broad-leaved weeds among 
ae monocotyledons, and the necessity for the 


ontrol of rasses in broadleaved plants led 


. 0 the development of carbamate and urea 

CCT fern tr, | 
Gerivatives. A few chemicals used for plant 
protection have been chosen for discussion 





Ww < Cie 4 i 0) 
details of 1 to b ven | rie count 
INSECTICIDES 

Chlorinated Hydrocarbons 

pliant protection has been large empirical 
nd is likely to re ily o tor mat € 
But ice a usel compoun 1 has been found 
systematic synthesis of reiated compounds 
has often proved very rewarding. The re 
markable success of DDI (p.] dichlor 
diphenyl-trichloroethane) led to the synthesis 


of numerous close!y related compounds in 





in attempt to discover more active ones, oO! 
ternative! to find mat s tox { \ 
different range of insects Studies of the 
comparative toxicities of related compounds 
o oft enable various theort of the 
mod Ol icllol to v¢ ned 
Ot pa Cl r impo! n in this tt n 


nection has Been the preparation ol 


of DDT Woodcock’ tested a series of DI 


I 


inalogues in which the five chlorine ator 
¢ suc sively replaced b thyl group 
The pec itlame}t 0 0 nd fa ft dro irbon) 
! XI th I some toxicit Va 
ybserved wher iS many is fo nethvl 
OoOup d ep.ac d I ime I} ot 
interest since the pentameth ympound ha 
been reported by Blinn’ to be as toxic to 
mosquito larvae as DD] If this were con 
firmed. the existence of an insecticidal hydro 


irbon as toxic iS DDI tself Wou d POQuire 
considerable revision 


theories of action of DDT, specially that 
relating to dehydrochlorination Wood 


{ -" . . 
I certain ol the 


cock refers to some of these theories, includ 
ing the recent ‘trihedralisation’ theory, in 
terms of which he proposes to review the 


work on 1sosteres 


Ihe studies at Rothamsted of McIntosh 


ndicate difficulties which are likely to be 
met whenever attempts are made to deter 
mine relative toxicities of insoluble sub 
stances It is difficult to formulate any two 


such substances in precisely the same way, 
and large crystals tend to be retained by an 


insect cuticle much more readily than small 


ones. This is a purely mechanical effect. 
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=. i 
nd not ICLI¢ O ecular St cturc 
} Vel W 1 SUBSTaANnces COT sidered unde 
C nog iDiCc C ynd tiopr | C VSI i Nape and 
S! the bserved te ties not neces 
SaTit\ re ited ina és nie wav to chemical 
reactivity Or moiecular shape [he speed of 
solution of ci ta ic OUutermost e 
of the insec utl py Cs GO: Be '¢ eat 
impo tance ind such } nN IC il p Opel Ie iS 
thi i | related to the nole 
cular sizes or shapes of analogues. Gener 
lly speaking, factors of this sort have 
seldom been taken into account when com 
parisons of toxicit ve been made, and it 
is not surprising that a simple relationship 
between constitution and toxicity has not 
been observed 


difficulties 


ippiving to 


It should be noted that these 


are additional to those compari- 


sons of substances administered in aqueous 


solutions or as fumigants. Even for these 
the extern toxic oncentration is dete 
mined not only by the speed of reaction of 
the insecticide with tl ital component at 
the site of tron within the inse but also 
by the different phase distributions of the 
various compounds between the external 
medium and this site of action 

Ihe success of dichlorokenzene. DDT and 
BHC (benzene hexachloride) stimulated a 
wide stud of other hlorinated iromatic 


: ; 
compounds substances which 
were found to te promising were aldrin (1) 


(1H) 


toxaphene 


dieldrin (11), chlordane and a chlorin 
These 
DD! 
not 
They 
and to 
will 


ated camphene called 
new ive advantages ove! 
although they do 
Possess its ill-round 
differ in their stability, 
some extent in the 
Aldrin 
and \ 
for use against soil organisms such as cut- 
worms, and wireworms. Dt- 
eldrin has a lower vapour pressure, and so 
is more valuable as an 
pension, 


compounds h 
for certain purposes, 
usefulness 
volatility 
range of 
appreciable 


is particularly recommended 


insects they 


control. has an vapou! 


pressure, 
leatherjackets 
Sus- 


aqucous spray 
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H Cl 


ae 
a—-¢-——_ | 
| | CCl, || 
ci—cCc : Ye 
af ‘AN 


> ‘a 





( raane dite Tron tn other ch 
ed hyd I ntionc d h . alt 
i guid It s been tested extensive 
Ameri but has been little used in Britaip 
I in cau I POSS Die Cdange 
mammals (Lehman‘). BHC, discovere 
)4> sti ‘d extensive It has 
oeen now { Ol I Sok 
toxic than ind © Isomers. and 
ecentis Back eported that the « an 
some! were so not secticida | 


Ww 
2 
») 
c 
°) 


recent S| BH¢ s becon \ 
able commercially, and is an improver 
welcomed particulai by the horticult 


Pure BHC has b 
| 


Gane 
Apart from the fact that all the pote 
chlorinated hydrocarbon insecticides vy 
control a rather similar range of insects 
group as Whole Nas severa po 
imitations Manv of th } and espec 
DDT, induce the development of res 
races of insect hile beneficial insect 
frequently harmed by them Thus wher 
nsecticid Inc ‘d the develop! 
Of a resistant C { pest. and soc 
ted its natural edators, the result Is 
build-up of the harmful insect far exce¢ 


vhat would have occurred if the nat 
{ ince had not 1 disturbed. 
Another difficulty may occur: pests W 
re not true insect ind are not susceptid 
to imsecticides may multiply as a resul 
the extermination of their insect competi 
tors The increase of red spider mite 


many orchards where its natural predat 


} 


like the black-kneed capsid bug have bee 
killed off is an example of this. 


Lastly, DDT and certain other chlor 
ated hydrocarbons are phytotoxic to mem: 
bers of the Cucurhbitaceae. A need there- 


fore exists for other compounds which can 
be used when for one reason or another the 


chlorinated hydrocarbons are unsatisfactor) 





In particular, since the latter are primarily 

inst mandibulate insects, com- 

. nds which are more specific for sucking 
Cl sect needed Schrader’s work on 


2 | I I SWpPNnOoruUs con nounds has led to 
| 


ZC eveiopment Of zroup of substances 





phosphate), parathion (IN 
‘ I \ ( 14 hive SINCC 
) ane ¢ | ) t 
rita ited TEPP is v uDIe 
. | . } 
is rapid drolysed and has 
eC ( ( [ tect Cl I It con 
: oft-bodied insects. particularly 
nst whic t is more toxic that 
Paratl ‘ stab 
] 
} mw Since it . 
7 stent some protective ac 
esp t t in t itroduces the problem 
, ' 
p | yxxic hazard to the consume! 
y } l ] 
) I es. 4 vars Sis Of this qd some 
1 ' 
) ) ru ns tic S al reported 
, Coat p ’ n can pass thre h the 
, } Owe surface sO 1S useful to 
{ 
e Nis on .OW-g Vil plant such S 
her 
el 
j ‘ } y 
d differs from the previous com 
j +1 
: n it iS able to enter the pliant 
S | ound in the sap stream. so 
I i e plant { touched DY spl 
\ 
become xIc to sap-sucking 
| r 
C Such a compound. and seve | are 
t med a systemic poison. The 
whe Of | portance in that they 
7 ‘ 1 th niant ferrin aroat 
t ne ft cK £ otec 
ne { while th | 
CKII nsec whiie tne ire not 
.* oe _ ist. .al >» mre 
die to mandidulate pre 
xceed Ors ¢ such pests They may therefore 
~ 4 t P * ' +1 ° 
¢ a ) the DdDiological Daliance in 
c ¢] ee ee | 
th predator Schradan is a vis 
‘ ’ ] i= ] “sh } la " 5 
vhic Ous Water-soluble liquid, stable when drv. 
. — te = ; . 1 
otible ( slowly hydrolysed in aqueous solu 
TT 1 , } } ] 
TT R ypc has desc ed the cnemical 
> i h ' P . 
neal ological properties of schradan and 
ite Vera on syst nic ms tic des 
; \ : . 
Io 1 < ecent WOrkK OT systemic insectic des 





there EtO 


iV 
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has been done with the foltlowing objectives 
to find out how they enter and move about 
in the plant; to determine the tu ot pe 
sistence within the plant and how they are 
eventuali destroyed: and to determine the 
lature of the breakdown product In 
series of three papers, British workers have 
reported that not ail the schradan applied 
was absorbed. and that abs rption was Dest 
Lniro ti cuticie OL vol iGaves M { 
{ ve d pwards dul little Wa found } 
de .OW | ITC oO} ipp icatlol \ 
study has teen rried out in Amerk b 
Wedd using both schradan anc stox | 
(V1). He found that systox moved both uy 
nd d in the phlo st, but lat 
itl nto the xviem 
C o1 lerin its toxicit to ect 
d n { | thei VCAK ¢ nesteras 
inhibit Moreover, its persistence in the 
| 
plant st n n wo« ounted ft 
by its rate of hydroiysis (s Ic & 











i 
he conclusion that it changed in the plant 
ya oO! potent nti-c nesterasc 

} 

( Ss la elt ¢ con de th t ci dat 1 | 

xiGised in the plant to the Ol ( ho } 

de oxide of octamethyl { ypho phe 
ide nd the existence of at nzyme, 
phosphoramide oxidase. capable of effecting 
{ yversion, has been postulated (se 


Casida & Stahmann”™) Oxidation in this { ' 


W ‘ nd ilso. chlorination increas the ; 
holinesterase inhibitive power millionfold 
ut renders the substance much less stable 
ind therefore less permanent in its tion 


[The disagreement as to whether a cholin 


est S OT i renera esterase In nsects 
, ' 5 
the n7vme vhnicn is nactivate { em l 





port the eneral esterase Suggestion, But the 
investigations of Roan and Maeda indicat j 
that the enzvme 1s a rather specific one. for 
cetv] choline, but not 8-methyl choline, is 
hvdrolysed by it 
Many systemic and partly-systemic organo 
phosphorus compounds are known ind 
ilmost without exception they are of the 
molecular type VII, where X is an acidic 
O O N (Me | | 
(Me) | | 
(Me)2 Nv 4 ty e | 
P—O — Pp. 
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group, either oxygen or sulphur, and 
R R either alkox' or substituted 
Mno-group Dimetox (R R di 


Y 


oxygen) 


Isopropyiamino; 


xX { y oxygen) are additional 
examples of such systemic compounds. Sub 
Stances of this molecular type may De sys 
temic if they possess sufficient water solu- 
bility to enable them to be translocated in 
the cel », but at the same time sufficient 
lipoid) solubil to enable them to gain 
access to the cell p through the waxy 
plant cuticle Furthermore, they must be 
stable for a sufficiently long period of time 
to merit their use as protective poisons, vet. 
for food crops, not toxic to mammals when 


ints are consumed 


the pl 
Acaricides 

above that certain insec- 
“re less toxic to the red spider mite 
than to their competitors and predators, and 
th 
widespread, 


It was mentioned 


ticides 


since se of such compounds becan 


the 
orchards has in many 
ingly Acaricides 
The major 


e¢ @ we 


CL 


population of mites in 


cases increased alarm- 
sought 


fact that 


therefore 


to the 


were 


problem Is due 


many generations are produced.in one sum- 
mer, and therefore a very smdll number of 
surviving winter eggs can give rise to a 
he i\ niest on harve . % 

Azobenzene was one of the first selectivels 
icaricidal substances to be employed. and 
Eaton and Davies" investigated the toxicity 
of numerous related substances hey 


that the azo-g! not essential, 
but that two phenyl (or substituted phenyl) 
be ‘ bridged ” 

Che acaricidal use of benzyl benzoate and 
DPS (diphenyl sulphone) was the immediate 
outcome of this work, but many others, 1n- 
cluding PCPBS (VIII) and chlorparacide (1X) 
ar related structure. It is of interest to 


found oup 


Was 


rings could by other groups. 


e oO 


J 1uary 19 


note that nother tne Of research, a 
producing DDT-like substances whi 

Ca cid so led to the deve Op! 
icaricides which could be re irded as 

_ dged’* pheny! ng type k 
example, DCPM (X) 

It is t too e to judge the \ 

iue of these substances with certainty. b 
DPS, which its less persistent than PCPRS 
nd does not pass thro h the lex nas 
pe hay S C ik st successful On the oft 
hand, it is more effective against adult 
than PCPBS., and if anvihing its p 
LOXICIT ) I recs 18. i ithe les 
irom season to season PC PRS h iS Cc 
defoliation o cracking of truit on Ce 
Varictics Of apples (flor instances, see ref 
ind it cannot be used on cucumbers 
tomatoes. Both PCPBS and its p-ch 
benzen nalogue (PCPPBS) differ 
DPS 1 being p Ma toxic to su le 

ther th adults 

Chlory cide is the most recent acaric 
tried out on the large scale in Brital 

t appears to C ven promising res 
Like PCPBS it can pass t rough the I 
CONLTO! ite Ol th iowel surface 
far mm I tive i inst wintel nd | 
ler e¢ it is against adults, but 
it persists for about three weeks, it prev 
the devel ent of a new. generat 
mites a t! existin idults have die 
I tu illy 
HERBICIDES 

| ( o! of plants growing 

th piant presents a task in many 
more f{« idable than those of contro 
insects oF ngi on crops The physi 
cal and iften the mor phologic il differen 
between weeds and crop plants whcl 
be explo ted to achieve selective contro 
imited Nevertheless, selectivity can 
obtained in se il ways 

Th ) obably that depenc 

I t diffe co « em yFeNCe t¢ 
tain crops d weeds from the so 
esp the destruction of fast-gre 
weeds n siowel rowin crops Pre-e 
ren Spra I can be 1 ed out aft 
majority ) Ne veeds have emerged 
before the >» seedlings approach 

‘ in. or so of the surface. Sulphuric acid 
was one of the first spray materials to ° 
used as a pre-ecmergence herbicide and it Is 


control of w eeds 


ea and carbam 


ved TO! the 
Many of the new ur 


still emplo 


ONIONS. 





j 
SO the 
4 
i | ta Ot I c 
| } | I | 
i t consid { 
\\ 
' Holo 1 nla 
) C LOI ( } 
) | { 7 
C PRS n ad » he mtrolled with [ 
cro} There is for example 
¢ t t 

Ic t « . Lf tc de c 

t 1 | Sto OLVeci | a it 
. j slet ic hy n OW 

c 4 Cl ] c C 
| 
{ vhere iran a th 
( ' ¢ id th row 





e t lL cde r oO 
eC SS D t! { to y duce 
C Man yf the c sounds 
ntrol dicotviedons growin nol 
do rgan d tro 
bicid this cat 
I of | Cau difference 
, \A tv pec Dp t are ) hab 
res t, espe t oO once 


Hormone Weedhkillers 


(I 

t § e hormone herbicide or growth-regu 
rey Ss 38 nces irc HecomMming mcreasingly 
( The nclud 24-D (2.4-di 
lic ( oxvacetic icid) MCPA (] 
4-chlorophenoxyacetic icid) and 
+ 5-] (the trichloro analogue of 2.4-D) 
gh several others. are known They 
seen formulated in several wavs 
\ formulation having advantages over the 
tro hers in particular circumstances Dhus 
: D is marketed as its sodium salt, which 
ere ore selective than tts esters. but higher 
c c ‘trations are necessary, and the action 
ro Owe! The triethanolamine salt com 
can b nes to some extent the useful characteris 
tic f the salt and este Nevertheless. the 
— itlable hormone weedkillers are not always 
iG ficient! selective: linseed and flax are 
| silly damaged. also clovers in grassland 
ce Methods have therefore been sought of in- 
; asing the safety of their use ind the range 
te their = selectivit Three methods of 

4 ng this are now known. 
vith One of the main disadvantages of the 
ic ac rier ester formulations was their vola 
+ to tility, which increased the hazard to nearby 
nd it is Droadieaved crops as a result of vapour 
eods drift Ihe disadvantage has been largely 
arba emoved by the preparation of esters of 
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“an YS CHo-S ~< >CI 
IX 
/ oom F 


S« yma ciect | il Chic d 
ippiyin soiution of 1 mnocuou 
stance to the soil. the substance being broke 
adow vithin th Onl tf PIVe ne cid 
product which then enters the plants vi 
OOTS SES Ol! 2(2-4-dichlo opnenox 


ethyl sulphate and SESIN. the correspond 


ing benzoate. are used in this way. Vlito 


eports that at least one type of so micro 
oOreanisi Ss capable ot effect ny this d ( I 
position, and that an enzyme may be res 
ponsible For this kind of herbicide, th 


relative tolerance of the crop and weed dé 


yends not only on their actual resistance to 


t 
the toxic substance. but also on the depth 
of the root systems, the shallower being more 
susceptible These materials are of parti 
cular use in asparagus and strawberry beds, 
where the crop plants are easily damaged by 
follar application of hormone weedkillers 
Thirdiy, in theory it is possible to.mak« 
use Of variations in enzyme systems tn dif 


ferent plants to achieve se 





ective control 
One interesting example of such a case has 
recently been reported by Wain and his Wye 
( Ollege ¢ ollaborators It has long been 
suspected that plants can oxidise certain 
tvpes of compounds by a mechanism similas 
to the #-oxidation well known in anima 

Synerholm and Zimmerman” observed th 

for 2.4-D analogues in 1948, and Wood 


cock' noted a similar effect for naphthoxy 
n-alkyl carboxylic acids when tested by the 
power to induce parthenocarpy in tomatoes 


Fawcett. Ingram and Wain” showed chem! 
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cally that this type of degradation did in 


fact occur in phenoxyalkyl compounds. 

2.4-D can similarly be 
broken down in some plants by removal ot 
carbon atoms either 
2.4-D or according to the 
length of the carbon chain. Since the phenol 
Is non-toxic, the propyl, amyl and_ heptyl 
homologues are also non-toxic, whereas the 
butyl and hexyl members of the series are. 
But the important 


that 


Homologues of 


two at a time, giving 


dichlot ophenol 


most Observation was 
2.4-D 
ibout this oxida 
tion, so that for such plants all 2.4-D homo 
non-toxic. Wain and his col 
therefore considered that the butyl] 
2,4-D (2,4-DB) might be 
herbicide, possessing a 
selectivity than 2,4-D itself. It 
that red and white 
clover and celery may be among the plants 
damaged by 2.4-D which may be unharmed 
by 2.4-DB at 2 lb..per acre. 

It should be 
tion 


some crop plants damaged by 


itself were unable to bring 
logues were 
iCaLvkues 
homologue of 
valuable higher 
degree ol 


has been suggested’ 


idded that whether (-oxida 
not depends greatly on the 
type of ring attached to the side-chain, and 
it has been found that some plants are capa- 
ble of degrading one type or hormone homo- 
logue to its toxic analogue (e.g., 2.4-D), but 
are unable to oxidise another which 
different ring system 2,4.5-T). 
introduces the possibility of 
herbicides 


though 


oceurs OF 


has a 
This 
developing 
selectivity. 


the range of, general use- 


.€.2., 


with 
naturally ¢ 
fulness of any one such substance would be 
much reduced. 


even greater 


New Herbicides 


Many new herbicides have recently been 
studied, and of these, brief mention of the 
and carbamate types 
All the active herbicides of 
are asymmetrical 
(phenyl-dimethy! 
chloropheny!| 


urea seems desirable 
the urea group 
derivatives like PDU 
urea). CMU is the p- 
analogue of PDU. Both 
persist in the soil for months or even years 
after application, so that at high concentra- 
tions (40-80 Ib. per acre) they can cause soil 
sterility for long periods. This persistence 
is of importance and has been much investi- 
gated. It has been found that urea com- 
pounds are highly adsorbed on to organic 
matter, and to a lesser extent on to clay 
particles, and persist longest in these soils. 
On the other hand they act more quickly 
when less adsorbed, as in light soils. A 
much lower application rate is necessary for 
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selective control of weeds. especially whe 
used as a pre-emergence spray; e.g., 1 Ib 


acre is probably sufficient for weed cont; 


n beets (see ref.*) The use of urea typ 
herbicides as post-emergence sprays is 


recommended at present [hey appear 


move downwards in the soil to a depth 
about a foot, and so can control many dee 

but the land often can 
be used for a vear oO! 

Of the 
yl-phenyi carbamate) 
derivative, CIPC, have 
iLike the urea deriv 
narrow-leaved 
they 
tivity and are thus in some measure 


mentary to 


rooted perennials, 
more afterwards 
IPC (isop 


p-chlorinate 


carDamic esters. 
and its 
been most 


they 


studie 


atives, kill bot 


and broad-leaved plants bh 


have a greater monocotvledon 5 


Ciey 


Comp 


the hormone and_ nitroalk 


phenol herbicides. They are used prima 


for the pre control 


weeds, but post-emergence control of chick 


-emergence of orass 


weed has been successful. Crops sucl 


peas, onions, beets, spinach and potatoes ¢ 
ibout 20 Ib. per acre. The 
ire much less persistent than the urea deri 
tives, especially under warm climatic cont 
tions. The monocot 


tolerate up te 


dicot. selectivity 
is clearly of great importance. and is s 
little understood have show 


that high toxicity and high selectivity aren 


George et al. 


correlated in any obvious way with one 


other or with molecular structure. Th 
the toxicities of the ethyl and_ tsoprop 
esters of chlorophenylcarbamic acid we 
high, and that of the n-butyl este! 

lower, whereas, on a selectivity basis, t! 


butyl compound was by far the best 


FUNDAMENTAL RESEARCH 


The lagging of fundamental  reseal 
behind the practical use of plant protect! 
chemicals is regrettable but inevitable. | 
more knowledge is required about such phy 
sical and physiological differences betwee! 
plants (or insects) as can be exploited 
achieve control of 
crops, or destruction of insect pests but | 
their predators. More — information 
needed about the effects of molecular struc 
ture on toxicity, about the mode of action 0! 
different types of toxicant, and about 
effect of formulation on effective toxicity 
Small beginnings have already been mace 
The auxin (or anti-auxin) nature of 
hormone herbicides, the narcotic action © 
the carbamate derivatives, and the (cholit 
esterase inhibition of the phosphorus com 


selective weeds among 


) 





reseal 
otectl 
le. | 
ich phy 
betweer 
oited | 
among 
but ni 
tion 





iction Ol 
yout the 
toxicity 
n made 
of the 
ction ol 
(cholin 


us com 


pounds are cases where the mode of action 


s at least partly understood 
In many cases the investigation of groups 
S related substances for connections 


between toxicity and physical or chemica 


properties Is a rather empirical process. but 
nited success has been achieved. Fergu 
son” for example has shown that toxic mate 
which are narcotic often operate at 

neal the same relative saturation of the 
external medium, despite the great differences 
their absolute solubilities in that medium 


It will be interesting to discover whether the 
le when suffi- 
nt t them have been investigated. How 


ever, few plant protective poisons fall into 


carbamates conform to this ru 


| 


this group. The alkyl chlorides and brom- 
ides usually act as narcotics, and have simi 
equitoxic relative saturations, but the 
osely related alkyl iodides do not (Has- 
sall'), nor does methyl bromide, an econom- 
mportant Fumigant 
lf the effect of molecular structure on 
toxicity is not understood for these relatively 
simple cases where specific steric effects (such 
is Metabolite antagonism) are unlikely to be 
nvolved, it seems improbable that quantita 
tive correlations between them will be forth- 
coming for the more complex substances 
used in plant protection and medicine 
Finally, the work reported earlier on suspen- 
sions of DDT and its analogues should be a 
sobering reminder, to all who are concerned 
with the problem of relating toxicity to 
chemical constitution, of the many factors 


vhich can complicate their task 
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New Expansion Plans for US Plant 


Courtaulds (Alabama) Inc... the US su 
diat of Courtaulds Ltd has decided 
put tn hand at once the second stage of 
expansion of its viscose rayon staple plant 


it Le Moyne, Alabama Seme months 


the company announced that it had decided 
to treble the capacit ~ the plant. fron 
$0.000.000 Ib. to 150.000.0000 Ib. a vear. in 
two stage (THe CHEMICAT AGI 1954 
71, 842) [he first stage is now expected 
to be completed in the spring and _ the 
second by September 








Part of the office and laboratory block of 
British Visqueen Ltd., whose factory at 
Stevenage was opened during the year. 
This is the largest polythene manufac- 
turing unit in the world outside the USA 
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Colouring Matters in Foods 


Sub-Committee Report to Minister 





| Ht Minist Four S Ved ( c I nite | 
OLIC ion epo presented to the \ { 1K dgica nt 
Food Standards Co nitte ) It P {tec i\ e. nined | ) 
( tives Sub-Committ Making econ .) ! evidence | iw on the ¢ 
ndations ibout st c C } rt n . ented s . 
+ in foods | nal p d od A si t cok 
( n the D vVhich has beet | | ! th wa Te 
) Lt) | Md Stand | Commit S 1 Appe dix 1 1 
ti Pub Healt! Preservat t OTT S d 
Food) Regulat 125-195 hould be A x 
a d SO ) t ul I If 
, Approved Colours 
d OLOl Ot | Ww PTese IOS 
I 1 5 tr 
nder ¢ Presc t Regulation ; tne Opt 
‘ t ; { j to | OO snould 
Nt \ wCI ( ex Plo 4 u 
Ot al C { { ™ dged eoe 
< " ry ) r Tt T > | 
rd} perm ted . ’ . 
7 i 
In the report. tl { to ” = PON : nN Cus 
nt j ) 1 nad tl 
‘ I] ( ena t t ( 
! the practice § ¢ COLOUPTINGE OOGd . 
nf {} nn / 
4 en are I i ou:d alVe 
( | nd t it if ne iccepted to b 2 ad a : 
) 
OO } i OT! n ind 4293 ne 
pt iologically sound th food should be ; 
3 ' yours. fu particulars of which are g 
resented in as attractive a form as possible ; 
. : j i : ac ' n Appendix Ill to the report The s 
Prov ded tne COIlOUFS AAVE no deleterious 
ie committee further recommend that the spec 
effects on heaith the sub-committee see no vn 
; ; , ; : ' fied colours should be permitted to De 
objection to their use to replace natural . 
' elther singly or in any combination and t 


colour lost during processing. to standardise ' 
specifications of purity should be prescribe 


appearance oO! to rendet a product more 4 ” ' , ‘ 
. ind published for each specified colou 
ttractive Since 1925, however. evidence ; 
It is pointed out in the report that w 
has been accumulating which indicates that ; - tegha reall 4 
it has not been possible to meet in full 


there are certain colours, in addition to those 


é; stated requirements of the food trade. ende 
at present prohibited by the Preservatves Sones ; : , ; 
; vour has been made to provide as wide 
Regulations. which may cause Fisk to ‘ sc Pe 
: ‘ variety of colours as possidie consistent W 
health if used in food + f ; ‘ c +h h 
the nced tor the protection of the pu 
. healt n tl ight nv further evidet 
New System Considered a'th. In the light of any further evider 
which ma become available and provid 
The sub-committee have considered. in there is a demonstrable need. colours ma} 
particular, whether the present system of added to. or deleted from. the list at 
control by means of a list of prohibited time 
colours. should be continued or should be The addition of colour to milk is alre 
replaced by a list of permitted colours, what prohibited: the sub-committee recomme 
Information in respect of the pharmacologi that a similar prohibition. should apply t 
cal action of colours is available, what natural products such as meat, game. p 
colours should be prohibited and whether trv. fish. fruit and vegetables. sold in the 
the addition ol colour to any particular food OF unprocessed SI ite 
or class of foods should ke prohibited [The sub-committee also recommend 
After consideration of the views submitted in general, notification of the presence 
by various sections of the food industry and foods of added colour should be given 
other interests concerned, the sub-committee the purchaser, that colours sold for use 
’ ‘ - 
have concluded that the introduction of a food should be appropriately labelled 
list of permitted colours for use in food, res that any regulations made as a result of the 
tricted to those which the available evidence recommendations should apply also to if 


indicates are unlikely to have harmful effects. ported foods 
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Working with a Polarograph 


Interesting Papers at First Meeting of New Society 


Een inaugural meeting of the Polaro- 
graphic Society was held at 7.30 p.m. on 
9 November in the Lecture Theatre of the 
Pharmaceutical Society, with Mr. W. J. 
Parker in the chair. The meeting was at- 
tended by over forty polarographers, who 
had travelled from all over England in ordet 
to be present. In referring to the enthusias- 
tic support given to the new society by the 
polarographic profession.” the chairman 
tressed that membership was open to any 
person interested in the objects of the 
society, the annual subscription being only 
ten shillings. 

The following papers were read 

1 Brief Introduction to Polarography by 
A. L. Gienan, FPS., PaD., Lecture. an 
Pharmaceutical Chemistry in the School of 
*harmacy, University of London 
Polarography was a method of determin- 
ing the concentration of substances, which 
would undergo some reaction at either the 


cathode or the anode of a small electrolytic 


cell. On occasions, it also allowed one to 
characterise the substance Attention was 
focused on only one electrode of the cell 


(usually the cathode) and, experimentally, it 
was necessary to determine both the elec- 
trode potential and the current passing 
through it 

Basic Assumption 


Provided one could assume that the cath- 
ode potential was linearly related to the EME 
ipplied across the whole cell, the potential 
measuring circuit of the ‘classical method’ 
could be eliminated to produce a simple ap- 
paratus, which closely resembled the manual 
polarograph. However, the assumption was 
nly justified if one controlled two experi- 
mental factors In the first place, it was 
essential to use an anode of large surface 
area, for the anode obeys a similar law to 
the cathode in that its potential varies with 
the current passing. By comparing the cur- 
rent/ potential curves of two electrodes of 
greatly different area, it was evident that for 
an anode of sufficient area. the potential 
cou'd be regarded as virtually independent 
of the current. 

Secondly, the voltage drop (IR drop) due 
to the resistance of the cell and galvanometer 


K 


should be kept as small as possible In 
polarography, there were several advan 
tages In using a dropping mercury electrode 
as the electrode to be studied, but it gave 
rise to the additional complication of resi- 
dual current due to its continually increasing 
area, 


The Polarograph with Derivative & Phase 
Selective Additions by G. L. Young, of the 
Research Department, Cambridge _ Instru- 
ment Co. Ltd 

The circuit of the pc polarograph was for 
convenience divided into three parts: the 
cell, the voltage supply to the cell and the 
current measuring or recording circuit A 
linear potentiometer and a means of stan- 
dardisation were an obvious requirement. 
In dealing with current measurement, the 
use of a reverse current as a null method in 
a direct reading instrument was mentioned 
together with the essential sensitivity, damp 
ing and zero controls. Counter current and 
compensating current controls were des- 
cribed. 

‘Previous Ions’ 


The improved resolution and ease of mea- 
surement associated with differential and 
derivative methods was discussed and the 
effect of ‘ previous ions’ mentioned. The 
functions of the phase sensitive AC polaro- 
graph attachment were as follows: (a) super 
imposition of a small fixed alternating 
potential on the direct potential from the 
slide wire, (b) selection of the in-phase cur- 
rent from the alternating current output 
from the cell, (c) rectification of the in-phase 
current for recording. The dynamic resist- 
ance and capacity effects at the dropping 
electrode were discussed as well as the way 
in which the capacity masks the resistance 
effect. 

By using a phase sensitive rectifier, the 
capacity current could be eliminated, when 
a record like a derivative peak was obtained 
The sensitivity of such a record was in- 
creased in relation to that of a pc record, 
owing to the rapid transfer of material from 
solution to electrode and back again, when 
working at the half wave potential. The 
peak occurred at the half wave potential and 
its height was proportional to the concentra- 
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tion of reacting material. The effect of 
series resistance was mentioned together 
with a means of correcting for it. Finally, 


the advantages of the phase sensitive A¢ 
attachment with regard to resolution of close 
Steps, effect of previous ion and increase in 
sensitivity, were enumerated. 


Potential Pitfalls in Practical Polaro- 
graphy by Mrs. B. Lamb. B.Sc., Chief Chem- 
ist of Tinsley (Industrial Instruments) Ltd. 

From the chemist’s viewpoint, an explana- 
tion was given of the functions of the vari- 
ous parts of a modern recording polaro- 
graph together with an account of the more 
common misuses of the instrument. Atten- 
tion was drawn to the fact that demands for 
greater and sensitivity were not 
always justified on analytical grounds, since 
chemicals of sufficient purity were still not 
in daily use in many laboratories. Under 
these conditions, available, sensitivities were 
more than adequate. It was pointed out 
that with every increase in sensitivity, espe- 
cially in the measurement of 
residual currents due to minute quantities of 
depolarisers in the base electrolytes become 
more noticeable. 


accuracy 


trace levels. 


Calibration 
Reasons were given for calibration by 
standard addition rather than by plotting 


calibration curves using synthetic solutions. 
In industrial analyses, where the basic 
materials are not always the same, the shape 
of the step tends to vary and therefore com- 
parisons can be made with greater accuracy 
between two step heights of the same shape 
than by comparison of readings taken on 
two differently shaped steps. Compensa- 
tion for high residual currents was discussed 
and the tendency to overcompensate in order 
to make an irreversible reaction appear re- 
versible was noted. 

Concerning maximum suppressors. the 
general empiricism, accepted even by 
workers of high repute, was challenged. In 
any new work or when working at high sen- 
sitivities (1 ywamp full scale or less), great 
care should be exercised in the choice of the 
maximum suppressor, the concentration of 
which should be kept to a minimum. In 
conclusion, the instrument could only answer 
questions which had been correctly framed. 
It could not do the analyst’s thinking for 
him. However, when correctly applied to 
a suitable problem, the answer could be 
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obtained rapidly, 
subjective error. 


accurately and with a loy 


The Application of Polarography to Pyr 
Chemistry by Mrs. N Luthy, BS 
M.A., Ph.D., of Stanford University, Star 
ford, California. (Working at the Univer 
sity of Manchester on a Grant from the 
British Empire Cancer Research Fund). 

In an effort to enhance the cancer inhibit. 
ing properties already noted for certair 
naturally occurring purine and pyrimidin 
nucleotides, variously substituted pyrimid 
ines have been synthesised. 


midine 


In order to distinguish between pyrimid 
ine 5-thiols, monosulphides or disulphide 
(R.SH, R.S.R. or R.S.S.R., where R is a4 
substituted uracil molecule) a rapid semi 
micro method of analysis was necessary t 
follow the course and products of a new 
Neither ultra-violet n 
infrared absorption was of diagnostic value 
The polarographic method was admuirab 
suited for this purpose. In alkaline sol 
tion, only the —-S—-S— bond is reduced a 
the dropping mercury electrode. This mad 
the assignment of formulae to the produc 
of the reaction a much simpler task. 


devised synthesis. 


The relation of polarographic activity | 
physiological activity as well as to possible 
enol-keto structures of the tautomer 
groups on the pyrimidine nucleus was als 
discussed. 





Bid to Reach Potash Beds 

POTASH Co. of America is preparing | 
sink a mine shaft at Patience Lake, about | 
miles east of Saskatoon, Saskatchewat 
Canada. Freeze holes are being drilled | 
permit sinking the 3,000-ft. shaft throug 


crumbling, sedimentary materials, and a large 


refrigeration plant will create a ring of 


around the shaft area to freeze off the water 


and solidify the materials. 


The shaft will be the second attempt ! 


tap Saskatchewan's potash reserves, estimate¢ 


by provincial geologists to be the most extet 
sive in the world. Western Potash Corp 
Calgary firm, has been sinking a shalt 


Unity, Sask., since early this year and has 


now reached the 1.000-ft. level, about ont 
third of the way to the potash beds. 
Potash Co. of America is carrying out Il 


h 
work under a lease agreement with t 
Saskatchewan Government, and expects ! 
take from 18.months to two years 
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controls 


release 


brings knives and bearings smoothly into contact without impact 
~independently of the user 


——— 


The most careful chemist could not release a balance more smoothly than 
the Stanton * Synchro-Release™ device. So gently controlled is the automatic 
motion of the ** Synchro-Release ’? mechanism, that knife edges and bearings 
are brought into contact swiftly, safely, accurately, without the slightest jarring 
or vibration of impact no matter how hurried or unskilled the operator may be 


1.1 STANTON balances can now be supplied with *Synchro- Release” giving these 
extra advantages : 


@ Safely controls arrestment as well as release. @ Simple, sturdy synchronous device——-nothing 

ca No loss in weighing time. to go wrong. 

@ Ensures sustained accuracy on _ routine @ Facilitates training of laboratory personnel 
weighings. @ Reduces balance operating costs. 


SEND TOD AY for illustrated leaflet giving full details of 


S/) this amazing new improvement, 





Please send me a free copy of 
* Contact without Impact 
Stanton Instruments Ltd., Dept. CA.1, 
119 Oxford Street, London, W.1. 


ie | 

' 

Address a 
af 
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More Accidents in 1953 


Annual Report of Chief Inspector of Factories 


SOR the first time since the war there was The report describes the protection of X 
an appreciable increase in industrial mobile sets for use where articles are 
accidents during the year, says the annual large, heavy or generally inconvenient 
report of the Chief Inspector of Factories move to a central X-ray room. In one ¢a 
(Sir George Barnett) for 1953. (Cmd. 9330 a radiation pit was being constructed, 
obtainable from HM Stationery Office or first of its kind in this country, the f 
booksellers, price 6s. 6d., 6s. 10d. post free) of which would be same twenty feet be 

Total number of accidents in 1953 was _ factory floor level 

181,637, compared with 177.510 in 1952, an 

increase of 2.33 per cent, but the number Use of Dosemeters 

was still lower than in 1951. There was a The use of personal pocket dosemete 
decrease in the number of fatal accidents for workers engaged regularly in gar 


from 796 to 744. radiographic work was on the increase, 


The accident rate per thousand workers in’ it was hoped that eventually all operatiy 
factories only was 22.7, compared with 22.5 would be so equipped as a matter of course 
for 1952 and 23.4 for 1951, showing that since these instruments enable ‘on the spot 
accidents had increased more than propor readings to be taken at any moment of t 
tionately to the working population, which amount of gamma radiation absorbed } 
reached a higher level than ever recorded in the body 
peacetime. The general picture, except in There was an encouraging response 
the metal trades in which there was a 7 per manufacturers to the department's suggest 
cent reduction in accidents, was of increased that containers and housings of radioact 
personnel and a somewhat more than pro substances should be distinguished by orang 
portional increase in accidents, due mainly markings as an aid to easy identification 
to the increased number of man hours care in handling 
worked Progress in safety continued in the 

In the chemical and allied trades the on well-established lines. Foremost in 
number of accidents rose from 7.649 to portance came general improvement It 
7,757, an increase of 1.4 per cent, while the design of new machinery, both in safety an 
estimated numbers employed fell by 0.4 per appearance, which was not only good 
cent itself but had in many cases caused fact 

More Electronic Apparatus occupiers to realise the deficiencies of « 
machines and led to replacement of 

The report says that the development of proved guarding 
electronic apparatus for industrial purposes Some firms of machine makers had 
had greatly increased in the last few vears been so progressive and inspectors spe 


accompanied by a spectacular improvement 
in quality and output. The safety aspect had 
kept pace with these developmnts and, des 
pite the greatly increasing use, the accident 
rate had fallen. 


much time on educational work with thes 
In the case of complicated machines it W2 
often very difficult for guards to be fitte 
later. Difficulty also arose from time to tt 
with imported foreign-made machines whit 
Managements in industry generally had were not guarded to the standards expectet 


shown themselves fully alive to their respon in this country 

sibilities for the protection of workers Charts in the report show the considera} 
against potentially dangerous radiations decrease in the accident rate between |‘ 

arising from the use of radioactive sub- and 1953 and also between 1949 and 1% 
stances. Though the use of radioactive due very largely to accident prevention wor 
materials in industry continued to increase against a background of steadily. increasias 
steadily, X-rays held their own. Rooms con- factory population 

taining X-ray sets monitored by the Inspec- An analvsis of the accidents by age 4m 
torate were found to be protected to a sex shows that there was an increase (0.5 P* 
standard well above the minimum necessary 1 on pa 


continued ¢ 
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INDUSTRIAL CHEMICALS 


@ TEXTILE CHEMICALS 
LAURYL PYRIDINIUM CHLORIDE 
CETYL PYRIDINIUM CHLORIDE 
ernary Ammonium Com- 
pounds of high surface activity 
@ PAPER PROCESSING 
CHEMICALS 

DYSTAT Asizing agent incorpora- 
ting Quaternary complexes of 
outstanding utility in preven- 


tion of colour bleeding 


@ PHARMACEUTICAL 





CHEMICALS 
BENZALKONIUM CHLORIDE 
(Distributed by Bayer Products Ltd.) 


CETYL DIMETHYL BENZYL 
AMMONIUM CHLORIDE 
CETYL TRIMETHYL AMMONIUM 
CHLORIDE 
CETYL PYRIDINIUM CHLORIDE 


@ COSMETIC CHEMICALS 
STEBAC An outstanding base for 
the hairdressing industry in- 
corporating Steary! Dimethyl 
Benzy! Ammonium Chloride 
The corresponding Cetyl com- 
pound is also available 


@ RUBBER CHEMICALS 
ZINC DIETHYL 
DITHIOCARBAMATE 
ZINC DIMETHYL 
DITHIOCARBAMATE 
TETRAMETHYL THIURAM 
DISULPHIDE 
TETRAETHYL THIURAM 
DISULPHIDE 
Accelerators used in Foam 
rubber processing 


@ ANTISTATIC CHEMICALS 
HEATEX A long chain Quaternary 
incorporating outstanding anti- 
static properties to plastics, 
synthetic fibres, etc. 

























































Quaternary Ammonium ANTIMIDE A fatty Ethanolamide 
Compounds of high purity with Quaternary groups par- 
with outstanding Germi- ticularly useful for discharging 
cidal properties. static when processing Nylon 


CHLORINATED COMPOUNDS 
@ ALKYL CHLORIDES | para CHLORO-METHYL TOLUENE 
| t present in small scale pro- 
STEARYL CHLORIDE duction. A potential route to 
CETYL CHLORIDE Terephthalic Acid 
MYRISTYL CHLORIDE ANHYDROUS HYDROCHLORIC 
LAURYL CHLORIDE ACID GAS 


BUTYL CHLORIDE 


Solutions in various alcohols and 
ethers. Extremely useful mat- 






Intermediates for the | erials for Esterifications and 
manufacture of Amines, reactions involving the use of 
Quaternary Ammon- Anhydrous HCL and for the 
ium Compounds and preparation of Anhydrous 
Grignard compounds Amine Salts. 


CHLORO-METHYL METHYL ETHER A useful Chloro-Methy- 
lating agent and an intermediate in the manufacture of ion 
ma exchange resins. 


DYESTUFFS INTERMEDIATES 
N. MONO ETHYL ANILINE - NN. DIETHYL ANILINE 


We shall also shortly be introducing experimental quantities of the 
ring substituted Primary, Secondary and Tertiary Ethyl Anilines: 


MANUFACTURED BY 
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More Accidents 

continued from page 180 

1,000) in the rate for women and girls, which 
was doubtless connected with the revival in 
the textile and clothing trades. Since’ 1949 
the rates for adult women and girls had 
shown little reduction, which might reflect 
an increasing range of processes undertaken 
by women, with a correspondingly greater 
hazard—but this unlikely to be the 
complete explanation. 


was 


Causes of Accidents 

An analysis of causes discloses that the 
accident rate due to power-driven machinery 
decreased by 25 per cent between 1947 and 
1953, against a decrease of 21.5 per cent for 
the total accident rate. The report 
that as handling goods is still much the 
largest cause of accidents, there seemed justi- 
fication for more and more mechanical hand- 
ling: 

There were 8,625 accidents to boys during 
1953 and 3,346 accidents to girls, an increase 
on the 1952 figures of 20 (0.23 per cent) to 
boys and 188 (6 per cent) to girls. The acci- 
dent rate for girls was higher than at any 
time since 1949, while the rate for boys ap- 
proximately equalled the 1952 figure. The 
ratio of young persons’ accidents to total 
accidents, round about 7.5 per cent, had 
shown no signs of diminution since 1949. 

The Chief Inspector states that this is a 
real and pressing problem and reiterates a 
statement he made last year: * Allowing 
young persons to be injured or killed 
is a form of extravagance in which 
British industry simply cannot afford 
to indulge; the supply of juvenile 
labour which will be = available dur 
ing the next decade can be forecast accu- 
rately; it is well known that it will be 
inadequate and that no wastage can be made 
good. Young persons in fact constitute 
industry’s most precious raw material, and 
employers would do well to ask themselves 
if they are watching over it with all the care 
that it needs.’ 

Examples are quoted of accidents to young 
persons in circumstances so deplorable that 
“one questions whether certain employers 
are fit to be trusted with “this precious raw 
material”’.” The report gives other exam- 
ples, however, showing that the blame for 
young persons’ accidents was by no means 
always to be laid at the door of manage- 
ment. These include illustrations of a num- 


States 
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ber of accidents to both boys and girls caused 
by ‘ skylarking,’ but many of these were dye 
to lack of discipline and supervision. 

[he report says that much more could be 
done by older workers to set a good example, 
and to establish a good tradition. Boys 
were inveterate hero-worshippers, even in a 
factory, and had a great regard for *‘ Bill So. 
and-So—he’s a smashing mechanic, the fore- 
man him all the jobs no-one else can 
do,” and they would copy Biil’s methods— 
working clothes, goggles and all. 

A total of 12,846 accidents to workers 
aged 60 and (12,334 men and 6i2 
women) was reported. The net figures for 
10.828 to men and 608 
The general impressions of in- 

summed up in these words: 
‘Older persons in industry require a littl 
privilege because of old age, which is so often 
accompanied by some infirmity. It would 
be helpful if they were allowed to leave the 
works a few minutes before the bulk of the 
workers in the large factories, so as to give 
them a better chance of getting to public 
transport without having to withstand the 
rough-and-tumble which is prevalent when 
numbers of persons leave some large fac 
tories. Other important points are to have 
their work place where much stair-climbing 
is not required and to keep shops especially 
tidy.” 


gives 


over 


factories only 


to women. 


were 


spectors are 


Industrial Safety 


Improvement and reorganisation of exist 
ing accident prevention organisations. was the 
outstanding feature of reports from all over 
the country. Sometimes this had been undet 
the regrettable stimulus of serious accidents 
and prosecutions, but gradually there had 
been achieved a great deal by progressive 
managements, keen safety officers, active 
works committees, and by the inspiration of 
the Royal Society for the Prevention of Acct 
dents, especially in the various area groups 

An example cited is of a large chemical 
works about 600 work people 
which held an accident prevention exhibr 
tion for a week in one of their worksheds - 
the factory. There were also demonstrations 
of fire fighting and first aid and a safety ta 
was given. A trophy was awarded to the 
department with the best ‘ good housekee? 
ing* and a prize given to the individual who 
made the best safety suggestion. Accident 
prevention literature was also distributed 


continued on page 
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POWER STATION FOR THE BRITISH ELECTRICITY AUTHORITY 
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More Accidents 


continued from page 182 


The total number of eye accidents was 
7,738, compared with 7,856 in 1952 and re- 
presented 4.26 per cent of all accidents. The 
concensus of opinion was that the most diffi- 
cult problem in the whole field of eye pro- 
tection was that of getting the individual to 
use the protection provided, whether statu- 
torily or otherwise. 

An anatysis of the 425 accidents, including 
20 fatal, due to inflammable liquids shows 
that the most common types of accident were 
those due to explosions caused by the appli- 
cation of heat by welding or cutting torches 
to vessels and plant which contained or had 
contained inflammable liquid (65, including 
two fatal); lighting or ‘brightening’ fires with 
inflammable liquid (57, including one fatal); 
leakages or spillages from containers or plant 
(48, including five fatal) and the use of in- 
flammable liquids for cleaning purposes (44, 
including two fatal). 

The largest number of accidents with 
icetylene is that due to the use of torches 
for we:ding, cutting and burning. .Well over 
100 of these are notified every year to the 
inspectors, an alarming proportion repre- 
senting serious accidents. The number of 
accidents due to explosions from steam pres- 
sure vessels in 1953 was 83, four of the 
people involved sustaining fatal injuries. Ex- 
plosions from air receivers and other vessels 
containing gases under pressure involved 169 
people in accidents, of whom five died 

There was a slight decrease in the number 
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52 cases of lead poisoning and for the four 
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year there was no fatal case 





European Manager 


HARRY J. HAOoN 


manager of the European office of E. | 
& Company, lead 
American chemical manufacturers, has b 
Mr. STANLEY 
been manager of 
office since 1952, is returning to a new assig 
ment at the company’s headquarters 
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The above are but a few of the main uses 
of ALUMINIUM SULPHATE. We should be 
pleased to supply further details on request 
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Chemical Stocks & Shares 
During 1954 


by J. E. REID 


HE past 
active 
Exchange. 


has been one of the most 
experienced on the: Stock 
Share values, particularly in the 
industrial sections, recorded an almost con- 
tinuous advance, stimulated by company 
results showing increased earnings and higher 
dividends Despite the very big rise in 
market values, which carried many shares to 
the highest levels they have evet 


yeal 


ever 


recorded, 
selling for the greater part of the year was 
only moderate. In fact, shortage of shares 
in the market was often an important factor 
accelerating the advance in prices. It was 
only toward the end of the year that selling 
developed on any and this was fol- 
lowed later by renewed demand in most sec- 
tions, with the exception of British Funds. 

Sentiment became affected by talk that 
there might be signs of a revival of inflation 
dangers, and if this is borne out in 1955, and 


scale, 


if the value of sterling does not improve, an 
increase in the bank rate might 
necessary. It is this possibility of dearer 
money which accounts for the somewhat 
easier tendency recently in British Funds 
Industrial however, closed the yea 
actively with some good individual features, 
encouraged by further news of higher divi- 
dends and by the expectation that financial 
results issued in 1955 will create an excellent 
impression Not only should earnings re- 
flect the further expansion of activity in 
many industries, but net profits will benefit 
from the end of the EPL. Many shares have 
1954 at around the peak levels re- 
corded in the past twelve months. 
Chemical and allied shares have moved 
fairly closely with the general trend in stock 
markets and responded to the excellent im- 
pression created by financial results, which 
reflected increased activity in most sections 


become 


shares, 


closed 


of the industry both in home and _ export 
markets. This favourable trend has con- 
tinued, and the majority of results of 


chemical companies which fall to be issued 
in the first half of 1955 are expected to show 
a further good advance in profits. This ex- 
pectation of course explains the continued 
strength and activity of chemical shares. 
Imperial Chemical are closing the year at 


42s, 


price 


which is within Is. 9d. of the highest 
touched by the shares in the pa 
twelve months, and compares with a lowes 
price of 26s. 6d. for the year, allowing 
course for the adjustment of prices arising 
from the doubling of the ordinary capita 
by the issue of 100 per cent 
Market hopes are that the year’s total diy 
dend on the doubled capital may be 9 per 
cent or possibly 10 per cent. 


5 


free scrip 


Monsanto have also been an_actis 
feature. The current price of 32s. compares 
with highest and lowest levels of 36s. 3d 
and 21s. 73d. during the year. Monsanto's 
half-yearly statement showed that 
the upward trend in earnings has been con 
tinued. Laporte 5s. ordinary units were als 
prominent, the company’s progressive polic 
of expansion and the acquisition of other 
chemical businesses indicating continued con- 
fidence, 


progress 


Albright & Wilson Ss. shares, which were 
18s. 1}d. earlier in the year, and are now 
26s. 9d., have not held best levels (the year’s 
highest was 28s. 6d.) but this applies to 
many shares which have not yet fully recov 
ered from the trend in evidence in 
stock markets at the beginning of last month 
Fisons were a feature on the results 
their policy of expansion indicated by the 
acquisition of the Pest Control business 
Fisons are now 58s. 6d. compared with ex 
treme levels of 60s. 3d. and 41s. 9d. in the 
past twelve months, 

The units of the Distillers Co. finished the 
year at 28s. 9d., their highest in the past 
twelve months, the increase in the interim 
dividend and the proposed writing up of the 
nominal value of the ordinary units being !0 
accordance with highest expectations. 


easier 


good 


Borax Consolidated were one of the oul 
standing features. They have advanced 
from 37s. 9d. to 103s. 9d. and closed the year 
not far short of the latter level. The big 
rise reflects the fact that an American group 
may bid for control by making an offer o 
over £5 per share or its equivalent. But 
whether the bid will actually be made, and 


ve 188 
continued on page ! 
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CAMPBELL & CO. (MANCHESTER') LIMITED 


A Jj R f yu 








Electric Heating Tape 








Thousands of these flexible, fully 
nsulated units, are in daily use maintaining 

pipelines at elevated temperatures— 

ip to 400°C. (750°F.), heating columns, 


valves and vessels. They ensure afree 





flow of viscous materials such as fuel 
oil, chemicals, food products, chocolate, 
etc. Standard sizes : |, 2, 3 and 4 in. 
widths, from 3 ft. up to 70 ft. lengths. 
Also waterproof type ITO, up to 80°C., 
and type ITW up to 220°C All lsotapes 


are guaranteed for 12 months. 









One of the many Surface! Heaters} described 
n our Catalogues which we shall] gladly send on 
request. 


Our Design Department is at your service for 


solving special problems — jet us have your por- 
ticular one. 


"Phone: 
HAM 8466/7 


Tsopad Lida.. 30-32, Rosemont Rd., London, N.W.3 
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Stocks & Shares rumour was unconfirmed Reichhold § 


shares responded to the I r 
: I ed to the much improved r 
continued from pave 186 mproved re. 


sults, these shares having advanced on th 


whether the directors would advise share- year from 7s. 74d. to 16s 
holders to accept, are unknown factors at Oils also attracted strong buying, partic 
the moment Market view ts that if there is larly British Petroleum on the Persian settle 
no bid the directors are likely to raise the ment and the big scrip issue. Alowing for 
dividend considerably and perhaps make a __ the latter the BP shares at 84s. 3d. are at ap 
special distribution of some kind as well. all time record level, equal to £2] before 
Another big feature has been William the scrip issue was made. Shell have als 
Blythe 3s. shares, which were only 6s. 6d. a recorded a big advance tecause of the 
year ago and are now 20s. after reaching assumption that the dividend total on the 
23s. 3d. The big rise was accompanied by larger capital is likely to be at least 15 per 


talk of a possible take-over bid, but the cent, tax free 








1954 Year 
Name Class High Low Ago 
Albright & Wilson S/- Ord 28/6 18/14 18/6 
Do. £1 5% Pref. 22/1 20/- 20/73 
Bakelite 10/- Ord. 31/9 23/3 93/3 27/9 
Berk, F. W., & Co 2/6 Ord 7/6 s/9 5/7} >i 
Do £1 4%, Pref. 19/1 17/- 18/- 18/6 
Blythe, Wm., & Co ; 3/- Ord 23/3 6/14 6/6 20). 
Boake, Roberts, A §/- Ord 16/- 9/7} 10/- 13 
Borax Consld £1 Def. Ord 103/9 37/9 37/9 102). 
Boots Drug 5/- Ord 30/14 23/- 24/- 29 
Bowmans Chemicals 4/- Ord 6/14 5 4/- s 
Do £1 54% Pref 12/6 11/- 10 12 
British Celanese £1 Ord 32/14 25/- 26 28/7 
British Chrome & Chemicals 5/- Ord 15/44 8/3 16/6 13 
British Glues & Chemicals 4/- Ord. 14/7 7/10 11/6 12 
Do £1 8°% Pref 29/3 26/3 30/€ 29/3 
British Industrial Plastics 2/- Ord s/10 3/74 5/4} $/7 
Io 2/- 10 Pref 7/6 5/7 5/9 Ti€ 
British Oxygen £1 Ord 67/9 51/10 §7/3 6? 
Do £1 6 ref 28/10 26/- 27/- 28 
Do £1 5% Pref 22/6 20/3 21/- 22 
Do £1 4% Pref 18/73 16/104 17/- 18 
British Petroleum £1 Ord 80/3 33/1} 33/9* 84 
British Xylonite £1 Ord. 46/6 27/3 27/6 42 
Coalite & Chemical 2/- Ord 4/4 2/3 2/73 4). 
Cooper, McDougall & Robertson £1 Ord 28/10 20/3 27/6 26/6 
Do. £1 7% Pref 24/10 23/3 24/6 24/9 
Courtaulds £1 Ord 40/10 25/3 25/6* 40/1 
Distillers 4/- Ord 28/9 17/7 17/73 28/9 
Do £1 6% Pref. 27/6 24/- 25/6 26/9 
Fisons £1 Ord. 60/3 41/9 41/6 58/ 
Do £1 44% Pref 20/6 18/3 18/74 20 
Do 44 Debs 1033 98 99; 2 
Glaxo Laboratories , 10/- Ord 72 43/6 43/9 66/- 
Greeft-Chemicals Holdings S/- Ord 16/4 7/2 14/44 12 
Do 10/- 54% Pref. 10/3 9/4 9/44 l 
Hardman & Holden S/- Ord 13/- 9/9 10/4} 1! 
} Hickson & Welch 10/- Ord. 20 9/4} 9/3 20/- 
Do £1 6% Pref 20/4 20/3 18/3 21 
Holliday, L. B £1 44° Pref 16/9 15/6 16/14 16/3 
Howards & Sons £1 Ord 17 14/3 15/6 6/- 
Do £1 54 Pref 17/¢ 16/3 16/9 7 
Do 5/- Deb 99 98 97} 7 
Imperial Chemical Industries £1 Ord 43/9 6/6 26/9* 42 
Yo £1 5 Pref 2 19/6 27/10 22 
Ilford §/- Ord 17 9/6 14/44 18 
Do i £1 6°. Pref »§ 23/6 23/9 24 
Johnson Matthey £1 Ord 47/9 26/9 27/-* 463 
Laporte Industries S/- Ord 18/10 0/3 12/4 17 
Lawes Chemical 10/- Ord 17/3 11/3 11/3 ) 
Midland Tar Distillers £1 Ord 44/4 3] 33/9 4 
Monsanto Chemicals §/- Ord 36/3 21/7 21/9 32 
Do £] 33 Pref 16/10 15 15/10 1¢ 
Do £1 4; Pref 20/6 18/10 19/4 
Permutit $/- Ord 14 8/7 7 
Reichhold Chemicals S/- Ord 1 6 7/74 
Shell Transport £1 Ord é 34x {= * 
Staveley Coal & Iron £1 Ord 4 3/3 34/9 € 
Unileve 1 Ord N¢ 46/3 46/3* SS) 
United Molasses iQ - Ord 40) | 33/- 4 
United Indigo & Chemica Ord 2 1/6 2/- 2 
Yorkshire Dye & Chemica 5/- Ord 12/¢ 8/3 8 
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in industry, and Permutit manufactures a wide range of 


lon Exchange today performs many tasks FRIALS 








12 these materials. Their application in roles distinct from water treatment 
13/3 has resulted in the development of numerous new industrial processes 
29/3 giving improved results and lower running costs. Some of the materials 
? now available, with their characteristics, are shown below. 
18/- ZEO-KARB Na \ ~ulphonated DE-ACIDITE G A unifunctiona!l weakiv Dasic eae 
84 t ng bot and weak a change resin in bead torm based 
42 cross linked polystyrene aud 
4 ntamiu liethvlami roup4 
“ ZE0-KARB 215 \ 
ae resin hed | DE-ACIDITE H A material similar to “De-Acitite 
) 1 ( but contamu dimethvlamino 
$8 ZEO-KARB 225 A: nifu ion r li iked , BIO-DEMINROLIT A mixed cation ana amodine 
“6 ® or Pee 2 r , ‘ ‘ ies ad change resin for demineralig@tion 
OC xceptu ; } it mir 
10 te DECALSO F A cynthetic sodium aldiminiam 
11/2 licate suitable for the ti 
I 2E0-KARB 226 A unifunctional cross linked me ‘td concentration ofa 
mit rb 
lhe . DECOLORITE A resin of high perosity for re- 
7 1 ing colour from solutions. 
. SE-ACIDIVE EA high capacity anion excl 
42)- material of medium basicit PERMAPLEX C-10 4 hich!y selective cation exchange 
22 resin membgame containing SO,H 
DE-ACIDITE FF A unifunctional ‘ver highly basic groups 
al imi exchan r inf ait m 
4 based on cross linked polystyrene PERMAPLEX A-10 A highily selective anion exchange 
and ntainir raterna ur re-ag membrane containing qua- 
monium grouy Lernary ammonium groups. 
16 
For full technical information please write to :—< 
2 Dept. V.A. 150, Permutit Hotise, Gunnersbury Ave., London, W.4. Tel.: CHIswick 643) 
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Oil Search in Sussex 
An oil-prospecting licence has _ been 
granted by the Minister of Fuel and Power 
to D’Arcy Exploration Company, the pros- 
pecting subsidiary of the British Petroleum 
Company, 


covering an area of approxi- 
mately 119 square miles in Sussex 
Aluminium Price Rise 

The UK price of Canadian aluminium 


ingot has been raised by £7 to £163 a ton 
delivered. This price is almost 
With an increase announced by Aluminium 
Company of Canada of cent per Ib. to 
Canadian users and with related increases in 
its prices for metal delivered to other over- 
Seas markets 


identical 


Rayon Output 


Although production in the rayon industry 


last November was 2 per cent below the 
level for October, the rate of production 
was fully maintained and the fall in output 
is Wholly accounted for by the shorter 
month. Output during the month totalled 
38,000,000 Ib.. 5 per cent more than in 
November, 1953. October output was 


38,900,000 Ib. 


Production Rise Expected 
Production in many parts of the US 
chemical industry is expected to reach 
record heights during 1955, according to a 
survey made by Mr. Weeks, Secretary of 
Commerce. Synthetic fibres and plastics are 
expected to continue expanding at a rate 


that would double their capacity in five 
years. 
Exemptions from KID 
The Treasury has made an Order under 
Section 10(5) of the Finance Act, 1926, 


exempting the following articles from Key 
Industries Duty for the period beginning 23 
December 1954 to 18 February 1955: iso 
butyl alcohol; 2-ethylhexyl diphenyl ortho 
phosphate; methyl cyanide; phosphor 
ous acid, This Order is the Safe- 
guarding of Industries (Exemption) (No. 12) 
Order, 1954, and is published as Statutory 
Instruments 1954 No. 1683. Copies may be 
obtained (price 2d. net, by post 3d.) from 
HM Stationery Office, Kingsway, London, 
W.C.2 and branches, or through any book- 


seller. 


More Steel in Britain / 

British steel production during 1954 ; (f 
expected to total 18,500,000 tons, compared zm 
with 17,600,000 tons in 1953. — Since the 
war steel output in this country has risen 
by 45 per cent, an increase comparable to 
that in the United States in the same period 





Increased Radio-isotope Output 
Production of radio-isotopes in the UK 

expected to reach about 20,000 consignment 
in 1955, compared with between 16,000 and 
17.000 in 1954 About one-third will b 
exported, to more than 40 countries, includ- 
ing the US 

What 
desig: 


BIMCAM 
collar 
The annual luncheon of the British Indus: Fuse 


Annual Luncheon 








trial Measuring and Control Apparatus 

9 , F uga 
Manufacturers’ Association will be held 4 EWast 
Londonderry House, 19 Park Lane, London § w, 


W.1, on 18 January. The principal speakers @eovip 
will be Sir Edward Boyle, Parliamentary #*?* 
Secretary to the Ministry of Supply, and Sr 
Roger Duncalfe, chairman of British Glue 

and Chemicals Ltd. and deputy chairman 

the Beaver Committee on Air Pollution 


L.C.I. to Market Sheep-Marking Fluid 

Bradford Sewage Committee have recom 
mended that the pharmaceutical division 0 
L.C.1. should market the new sheep-markint § 
fluid evolved by chemists of the Bradfor 
Corporation By-Products Department at! 
Esholt Sewage Works. LC.I. would bet 
marketing agents but the retail pr 
would be subject to control by Bradford Cot 
poration, and any variation in price woul 
be subject to agreement between the I 
and the Corporation. 


e 


sole 


The Midland Tar Distillers Ltd. 

Improved trading results were reported ai 
the annual general meeting of The Midland 
lar Distillers Ltd. held on 17 December. Tht 
trading profits for the year ended 30 June 
were £331,141, an increase of more thaa 
£20,000 compared with the previous yet 
The recommended dividend of 10 per cent 
(8 per cent for the eight previous years) 


approved 








ice the 





it [ ( FILTER 
> UK 

ynment 

UO0 anc 

will b 


“IMCD filters fit your process 


ever your filtration problem there is an Eimco Filter specially 
1 designed for. the job, Eimco Filters have been built in close 

collaboration with industry for many years, and their world-wide 
h Indus duse testifies to their efficiency and reliability. They are used in the 


pparatus gCement, Chemical, Coal, Food, Paper, Petroleum, Sewage, Starch. 





vy; 
ya 


held a Sugar and other industries for Clarifying, Dewatering, Drying, 
Washing and other recovery processes. 
Lond Write for more information concerning the wide range of Eimco 


speakers Peqvipment available. Our free testing facilities and world-wide 
pexperience are at your disposal. 


Fluid 
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Ltd. 


»ported i 


(GREAT BRITAIN) LTD EIMCO (GREAT BRITAIN) LTD 


AMY, 
ALLEY GATESHEAD-ON-TYWE 11 TEL LOW FELL 7-724! GRAMS EIMCO-GATESHEAD I! PRINCES HOUSE PICCADILLY LONDON W.! TELEPHONE GROSVENOR 2184 
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Du Pont Reduce Prices 
Du Pont de 


America 
major 


Nemours and Co. of 


have reduced the price of two 
synthetic 


pound 


types of neoprene rubber 


from 41 to 39 cents per 


Output in Western Canada 


Western Canada’s oil production 
1954 is estimated at about 95,910,000 
barrels, worth $245,296,000. Daily average 
output is estimated at 262.768 barrels, an 
increase of 18 per cent on the 1953 average 


of 222.428 barrels 


during 


Industries (1954) Ltd. 


A dividend of 15 cents per 
declared on the common stock of Canadian 
Industries (1954) Ltd., payable on 31 
January and making with the initial dividend 
of 10 cents per paid in October a 
total of 25 cents per share for the financial 
period | July to 31 December, 1954 


Canadian 


share IS 
share 


High World Oil Output 


An estimated 710,000,000 metric tons of 
crude oil and natural 


gascline were pro- 
duced throughout the world in 1954, 
30,000,000 tons more than in 1953) and 
almost double the output figure of 1953. 


Chilean Nitrate Agreement 
Anglo-Lautaro Nitrate Cor 
authorised the signing of a 
memorgndum of agreement embodying 
amendments to the basic law governing the 
Chilean nitrate industry. The agreement is 
the culmination of long negotiations and is 
designgd to strengthen the competitive posi 
tion of the Chilean nitrate industry by the 
elimination of unrealistic exchange rates 


[he twoard of 
poration has 


Synthetic Rubber Plants 
Commission 


The US Rubber Disposal 

has sold 24 of the Government’s 27 syn- 
thetic rubber plants to private industry, and 
an offer has been made to lease one of the 
remaining ones. Sale prices will not be 
announced until the commission reports to 
Congress by 27 January. The contracts 
become final if they are not vetoed by 
Congress within 60 days 


Fertiliser Unit Planned 
Preliminary planning by Consolidated 
Mining and Smelting Company of Canada 
for a new area fertiliser unit in the north 
western United States, possibly 
land, Oregon, is now 


near Port: 
under way. 


Manganese Find in Canada 
A potential 150,000,000 tons of manganese 
have been indicated in the Woodstock area 
of New Brunswick. Drilling operations 
proved an area of almost 18 miles in length, 
and tests indicated a composition of about 
12 per cent manganese and 16 per cent iron 


ore 


Tapping CQ2 
A new industry, tapping vast supplies of 
cheap natural carbon dioxide gas, will soon 
go into near Consul, Sask 
Gas-Ice Corporation of Canada Limited wil 
bring up carbon dioxide from a well neat 
Consul, then process it at the wellhead to 
make liquid carbon dioxide and * gas ice.’ 


production 


New Oil Search Company 
A second company for the financing @ 
France and her overseas 
in Paris 0 


oil explorat on in 
territories is to be established 
1S January Its name will be Compagnit 
Recherches Petroliers and it 
initial capital will be Frs.100,000,000. The 
Societe 


Petroles, is increasing its capital. 


Financiere de 


first company, Financiere de 


Chemicals for Finland 

Although many products needed by the 
Finnish chemical industry are obtained from 
the Eastern bloc for currency reasons, thet 
is a large number of products which have® 
be bought from western countries. Accord: 
ing to Te knillisen Kemian Aikakau ilehti, the 
journal of Finnish industrial chemistry, stat 
dards of products imported from the eastem 
bloc have improved lately, but the time @ 
delivery varies from one to three months 


with relatively frequent delays. — Princip# 
products include organic and _ inorgall 
chemicals, pigments, coal-tar products 


tile | 
pharmaceuticals, cosmetics and textile 
leather auxiliaries. 
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IN THE SERVICE OF YOUR INDUSTRY 


with a range of products including 


Para Cresol. Ortho Cresotinie Acid. Phenol. 
Phthalic Anhydride, Benzoie Acid, Salievlie Acid 


(technical), Meta Cresotinie Acid, Sodium Phenat« 


MONSANTO CHEMICALS LIMITED 


Victoria Station House, Victeria Street, London, $.W.! 
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Mr. ERNEST STANLEY SELLERS, M.A.., 
M.Sc., A.M.I.Chem.E., university lecturer in 
chemical engineering at Cambridge, has been 
appointed by the council of Swansea Univer- 
sity College to the newly established Chair 
of Chemical Engineering (see THE CHEMICAI 
AGE, 1954, 71, 1187) and will start his duties 
next October. Mr. Seller’s industrial career 
has included three years at the Abadan re- 
finery of the Anglo-Iranian Oil Company. 
Later he was at the Trafford Park refinery 
of the Manchester Oil Refinery Ltd., and in 
October, 1948, he appointed to a uni 
versity lectureship in the School of Chemical 
Engineering at Cambridge 


Was 


He is a member 


f 


of various Government committees. and 
tuthor of a number of technical publica 
tions. A course leading to degrees in ‘chem! 
cal engineering .will be instituted at Swansea 
University College from the beginning of the 


1955-56 


Coun. J. ¢ MELLOoR, B.S RAC... 01 
Marsden, has retired after 35 years’ service 
with the Clayton Aniline Co. Ltd.. Man- 


He joined the firm chem- 
st and eventually became assistant technical 
manage! He has one of the 
best-known public men in the Colne Valley 
and has been a cot | 


chestel as sénior 


also become 


incillor for 25 vears 


The retirement has occurred of MR 
RAYMOND R BuTLER, M.Sc... F.R.1.C 
F.L1.A.. who has been Principal of the 


Liverpool College of Technology since 1934 
In that time he has seen the college | 


develop 
from a central technical 


one of 
the large colleges of technology in the coun- 


school to 


tr\ A new college is in the city’s building 
programme for 1955-56. During his career. 
which started in 1889, Mr. Butler has held 
both research and teaching posts. He has 


been a lecturer in physical and applied chem 
istry at the Northern Polytechnic, London, 
head of the department of chemistry at Ply 
mouth Technical College and principal of 
Birmingham Technical College and has writ- 
ten papers and articles on education and in 
scientific journals. He is a Fellow of the 
Chemical Society and has been a member! 
of the Council of the Royal Institute of 
Chemistry. a founder member of the British 
Institute of Management. a member of the 


Association of Principals ot 


tutions 


Technical Inst 
chairman of the Standing 
Committee of the Merseyside Regional Ad 
visory Committee for Further Education 
chairman of the Committee’s Chemist; 
Advisory Committee. 


coOunctli, 


After 40 years with Dunlop, MR. FREpER 
ICK WALKER, O.B.E., M.I.Mech.E.. chief eng 
neer at Fort Dunlop, retired on 31 Decer 
ber. Mr. Walker is chairman of the Mic 
land branch of the Institution of Mechanic 
Engineers and also a member of Counc 
the Institution. During and after 
ved either as member or cha 
man of the Midland Regional Fuel Efficienc 
Committee, on the Ministry of Fuel 


Power's committee, and the Britis 


the war 


wards he Sel 


central 


Rubber Manufacturers’ fuel committee 
After 35 years’ association with John W 

Leitch & Co. Ltd.. of Huddersfield, Dr. A. 

EVEREST, Ph.D.. D.Sc.. F.R.LC., has retired 


Dr. Everest joined the company as chi¢ 
iS appointed a director short 


chemist and w 
afterwards. He 


member of t! 
British Chemi 
cal Manufacturers for 20 years and 

I president of the Royal Insti 
stry The share capital of Ji 
W. Leitch & Co. Ltd 
by Hickson & Welch 
THE CHEMICAL AGE, 1954. 71 


Mr, WILLIAM JOSEPH VICTOR WARD, B.A 
A.R.C.Sc.. who has been 


has been a 


council of the Association of 
ormer vice 

var. ] 1 
was recently acqu 


(Holdings) Ltd 
1364) 


technical direc! 


of the Billingham Division of Impe 
Chemical Industries Ltd. since 1949, has bee 
appointed chairman of the Division in $s 
cession to DR, GEOFFREY ISHERWOOD H 
SON, D.Sc FRI F.R.P.S.. who Is ret 
Ing The appointment is effective from 
Februar Mr. Ward. who is 52, joined t 
Billingham Division in 1926 and worked 

first in the research department By | 


plant manager 
in the san 


he had risen to te senior 
the process department and later 
year took charge of the Drikold group. ! 
four years he chief technical assist 
on the directorate staff. and in 1944 joins 
the Division technical department as amo 
nia technical manager He was 


promoted to take tec! 


Was 


charge of the 


rnued 
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..confirmed by the experts 


‘cr j “ ‘ ? i — = ! 
The mean for these experiments give 5.07. W 


hese experiments for the atomic weight of carbon 
It is remarkable that this number was fixed upon 
fneoretic all \ by the Engl sil chemi Sts and na O% ee 
onfirmed by experimenis.” 





DR. MARCHAND OF BERLIN made this 75.063 compared with Marchand’s 
statement in a letter recorded in the figure of 75.07 derived from thx 
hrst volume of the Proceedings of the combustion of diamond and graphite 
Chemical Society (1841), challenging Dr. Marchand, whose methods 
the claim of Liebig and Redtenbacher were simple and direct, would have 
to have established 75.854 as the welcomed the convenience and accu 
correct atomic weight for carbon. In acy of ‘AnalaR’ reagents. It is even 
those days atomic weights were possible that they would have assisted 
related to oxygen as 100, and it 1s the highly elaborate analytical work 
notable that the 1951 atomic weight of Liebig and Redtenbacher to 
for carbon calculated on this basis is more successful resu 


LABORATORY B-D-H CHEMICALS 


THE BRITISH DRUG HOUSES LTD. B.D.H. LABORATORY CHEMICALS GR 


re consider 75 as the true number indicated 61 


POOLE DORSET 
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department, relinquishing this position in 
December, 1949, on his appointment to the 
Division board as technical directo Dy 
Higson joined the Division in 1922 ind 
with the exception of two years during which 
he was seconded to Canadian Industries Ltd 
has spent the whol Ms COMpany rvicc 
t Billing! Fo nber of years 
vas technical d t manager and 
ely technical director and 
direct He beca ch 
) in Ss] 





MR, CLIFFORD Paint M.Sc A.M.C.] 
chairman of the Dvestuffs Division, and Mr 
WILLIAM Donatp Scott, B.Sc., a managing 
director of the Billingham Division, hay 


nr te $ t} 1, . meee 
Ippo ted tO the ooard yf Impe la 


c 


Chemical Industries Ltd iS executive 
director Mr Paine chairman of tl 
Dvestutts Division since November 


1952. started hi careel n the dye 
stuffs industry n 917 vhen he joined 
the research department of Lev'nstein Ltd 
He specialised particularly in the dyestuffs 


nd intermediates fields. in which he made 


number of inventior In 193 he w 
seconded to LC.1. (New York). later return 
ing to Blackley, where he was appointed 


le ide} of the 
of the Dyest 


tant research 


exploratory research sectiot 
uffs Division He became assis 
n Division in 


nanager of the 






lager in 1943 and researc 

director in 1946. Mr. Scott worked for some 
vears with the Hercules Powder Co. Ltd., in 
America and Holland In July 1935. he 
joined L.C.1, in the Explosives Division sales 


a 
1942. research mat 


department and six vears later was trans 
ferred to the Dyestuffs Division as market 


development officer, later becoming home 
sales manager for the Division. In 1951 he 


went to the Billingham Division, being ap 
pointed jomt managing director (commercial 
in the following year, 


1 


} 


Mr. J. A. PENTECOST, for many vears sales 
controller of A. Boake. Roberts & Co. Ltd.. 


has now keen appointed to the board of 


directors 





Obituary 


The death in New Delhi was reported on 


1 


January of Str SHANTI SWARUPA BHATNA 


GAR, O.B.E., F.R.S.. secretary of the Indian 


Ministry of Natural Resources and Scientific 


Resc ic 


-ate 


ic 


\ 


AGI 


Sir Shanti Bhatnagar 


8 January 1955 


recognised as Ind 


Ww 


educated Lal e, London and Be 
studyvir n the Sir Willtam Ramsay Labor 
tork { i College, 1919-192]. 9 
‘tu I India he was elected to the ct 
of chemist n the Benares Hindu Unive 
t\ In 1924 vas appointed Director 
ate Ut { ( ica | abvoratorie of th 
Put ») He \ ide an OBI! n 19 
nd kn nt 4] nd the Fellowsh 
he R Society w conferred o 
143 He w the founder of the | 
Re I C f work yetro 
illied subj ind took a ictive part i 
VO k O tl 1d in Science Congres oe 
ts president 1944. .He was a tireles 
earch WOrke 1d published great 
yer of papers covering a wide 
He was 5 
Mr. FREDERICK W. HARRIS, who has d 
t his Oo Uddingston. aged 8&4. w 
rme Corp tion Chemist and Pub 
An st fk the Citv of Glasgow He w 
1V of South Wales ind d a 
rents in England before coming to Gias 
otably tl vt Public Analyst of Bur 
During the 35 years spent this app 
ent. My Harris was ecognised § 
uthorit the chemistry of sewage 
tion and 1 study of the abatemet 
i OLUTION \ lecture M Harris 
Iso auth yu publication 
echnic b] He retired in 193 
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GAS SCRUBBERS 





The photograph shows a recent instal- 
lation for treatment of fumes from lead 
furnaces. Other successful installations 
are working on lime kilns, zinc furnaces, 
spray dryers, superphosphate plants, etc. 
Pease-Anthony Scrubbers are being used 
more and more to deal with dustfand fume 


removal in industry. 
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Law & Company News 


Commercial Intelligence 


The following are taken from the printed reports, but 
we cannot be responsible for errors that may occur 


Mortgages & Charges 


(Note.—The Companies Consolidation Act of 1908 
provides that every Mortgage or Charge, as described 
herein, shall be registered within 21 days after its 
creation, atherwise it shali be void against the 
liquidator and any creditor. The Act also provides 
that every company shall, in making its Annual Sum- 
mary, specify the total amount of debt due from the 
company in respect of all Mortgages or Charges. The 
following Mortgages or Charges have been so regis- 
tered. In each case the total debt, as specified in the 
last available Annual Summary, is also given—marked 
with an *—followed by the date of the Summary but 
such total may have been reduced.) 


POLYMER (UNITED KINGDOM) LIp., Lon 
don E.C., merchants agents, etc., synthetic 
rubber, plastics, etc.—29 November, second 


deed supplemental to a debenture dated 4 
August 1952 and further increasing the limit 
of the amount secured thereby from £150,000 
to £400,000 (and first supplemental deed 
ceased to have effect), to Bank of Nova 
Scotia; charged on property, etc., charged by 
original debenture. *£138,028. 4 May. 
1954. 





Company News 

Midland Silicones Ltd. 
Albright and Wilson Ltd. announce that, 
under arrangements recently completed, the 


ownership of their silicone manufacturing 
plant at Barry, South Wales, has been 
transferred to Midland Silicones Ltd., the 


established to distribute 
these products. Albright and Wilson are 
majority shareholders in Midland Silicones 
Ltd., the balance of the shares being held 
by Dow Corning Cerporation of America 
The latter company has been closely 
associated with Albright and Wilson in 
establishing the manufacture of silicones in 
this country, and Midland Silicones Ltd. 
will continue to benefit from Dow Corning’s 
experience and 
chemical field. 


company already 


research in this important 


Willows Francis Pharmaceutical Products 


Ltd. 
At an extraordinary general meeting ol 
Willows Francis .Pharmaceutical Products 
Ltd., held in London on 29 December, 


following the annual general meeting of the 
company, the following 


duly approved as a 


resolution 


resolution 


was 


special 


“Resolved that, with the consent of 
Board of Trade, the name of the compa 


be changed to Willows Francis Ltd.’ 


Allen & Hanburys Ltd. 


Net group profit of Allen and Hanby 
Ltd. after tax was £81,805, compared wit 
£70,882. At the annual general meeting 
30 December it was reported that turnove 
was slightly down, mainly because a numbe 
of unremunerative products had been dis 
continued and a number of export market 
in which the profit margins were narrow 
had contracted. A total distribution of 17 


per cent on the ordinary shares 
approved At the meeting Mr. J, 
Hanbury, chairman, announced _ that 


board had decided to convert the firing 
the boilers at Ware from 
pitch The switch-over, 
effected some time 
months 


coal to creos 
he said, would } 
during the next fe 


B.1.P. Chemicals Ltd. 

As from 1 1955 the manu 
ture and sale of moulding powders, synthe 
and other plastic raw 
carried out by British Industr 
Ltd. at its factories at Oldbu 
will be transferred to a wholly-owned s 
sidiary company, B.I.P. Chemicals Ltd. 

This newly formed company will 
over responsibility for all the technic 
design and sales services at present provide 
by British Industrial Ltd.. and ¥ 
maintain the Offices; all 
ence therefore be 
from the alteration of 
Ltd. will fulfil all orde 
January 1955 and after! 


should be 


January 


resins 
present 
Plastics 


materials, 


Plastics 
same correspor 
should 
present apart 
B.I.P. Chemicals 
placed before | 

date all 
new 


addressed as 


orders addressed t 


compan 


t 


The new company will take ‘over the ¢ 


lection ot 
Industrial Plastics, 


appreciated if, 


all monies due to Brit 
Ltd., and it would 
after 1 January 1955 
addressed to B.I.P. C! 
Popes Lane, Oldbury, Birmint 
Traders’ ¢ 
note that the new ¢ 
pany’s bankers are National Provincial B 
Ltd., Bennetts Hill, Birmingham 
Similarly, B.I.P. Chemicals Ltd. will 


as paving agent for all goods delivered 


remittances are 
cals Ltd. at 
ham. Customers paying by 


are requested to 


per 
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dj: 
A pinch of 
ee 
ae may be the answer 
| 
Haze and sludge in the most diverse aqueous solutions—from liquid 
soaps to beverages, photographic developers and pickling baths— 
can often be prevented by a small amount of SEQUESTROL | 
(ethylene-diamine-tetra-acetic acid Geigy) which solubilises a wide 
range of heavy metal compounds, for example barium sulphate, 
lime soaps, or metal/protein complexes. Recommendations on 
request. 
mi ~ 
FHE GEIGY COMPANY LTD., Rhodes, Middleton, MANCHESTER 
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} 
Next Week’s Events 
MONDAY 10 JANUARY College, 7.30 p.m. * Application of Scien 
Society of Chemical Industry in the Detection of Crime” by Dr. J. B 
London: Chemical Society’s Rooms, Firth. 
Burlington House, Piccadilly, 6.30 p.m. Bristol: Department of Chemistry, 7 
London Section meeting. ‘Trends in the University, 7 p.m ‘Some Experience 
German Chemical Industry since the War’ Food Legislation during the War” by Sj 
by Dr. F. Ehrmann Harry Jephcott 


Edinburgh: North British Station Hote 


Institute of Fuel site 
_ 30 p.m. Organic Inclusion Compounds 





Newcastle-on-Tyne: Chemistry Lecture ies Dinailianad> Wi Miaticae 
Theatre, King’s College, 6.30 p.m. * Car- 
bonisation of Blends of Coal to Produce Manchester: Chemistry Lecture Theatr 
Metallurgical Coke’ by H. Bardgetti The University, 6.30 p.m. *Coleurin 
P Matters of the Aphididae” by Sir Alexand 
TUESDAY 11 JANUARY Todd. 
Royal Institute of Chemistry (All the above are joint meetings 
Gravesend: Technical College, Mayfield RIC and SCI.) 
Hall Annexe, Pelham Road, 7.30 p.m. * The Institute of Fuel 
use of Photography in Scientific and Engi- London: Institution of Civil Enginee 
neering Investigations’ by Dr. R. H. Herz Great George Street, S.W.1, 5.30 
Society of Chemical Industry ‘Integration in the Iron and Steel Indust 
Lendon: Geological Society, Burlington SY W. F. Cartwright 
House, Piccadilly, 5.30 p.m Chemical lextile Institute 


Engineering Group meeting on ‘ Refrigera- 
ticn.” Speakers, E. Griffiths, J. C. Fidler 
and R. A. K. Long. 

London: Chemical Society’s Rooms, Bur- 
lington House, 6.30 p.m. Plastics and FRIDAY 14 JANUARY 
Polymer Group meeting. *Measurement of 
Molecular Weight by the Light Scattering 
Method’ by Dr. D. Cleverdon. 


Manchester: 10 Blackfriars Street, 7 p 
* Continuous Bleaching and Preparat 
Processes’ by F. W. Thomas 


Chemical Society 


Birmingham: Chemistry Department, 1 


University, 4.30 p.m. * The Structures 
Midlands Society for Analytical Chemistry Electron-deficient Substances’ by Profess 
Birmingham: Masecn Theatre, The Uni- H. C. Longuet-Higgins 
versity, Edmund Street, 6.30 p.m. * Analyt Portsmouth: Municipal College, Ang 
ical Chemistry of Titaniferous Materials * by sea Road. 7 p.m ission Products’ 
Dr. F. R. Williams P. E. Carter 
WEDNESDAY 12 JANUARY Society of Chemical Industry 
i ; London Chemistry Lecture Thea 
Society of Chemical Industry King’s College, Strand, W.C.2, 7 p.m. I 
London: Institution of Civil Engineers. Chemicals Group ‘The Svnthesis 
Great George Street, S.W.1, 2.15 p.m. Joint Radiochemicaliv Labelled Fine Chemic 
meeting of the Microbiology Group with the — 4, hse 7 © Taree 
Society fer Applied Biology en * Aeration . as 
in Industrial Fermentations.’ Ou & Colour Chemists’ Association 
London Chemic; Societv’s Rooms. Manchester: The Engineers’ Club, Ald 
Burlington House, Piccadilly, 6.30 p.m. Square, 2.30 p.m ‘Emulsion Polymers 
Food Group domestic meeting. ‘Chemical, tion*® by Dr. L. B. Morgan 
Physical and Structural Characteristics of Society of Cosmetic Chemists of Great 
Egg Shells’ by Professor C. Tylet tritain 
wmoaAn > ‘ 1 | r 
THURSDAY 13 JANUARY er Penge 
Chemical Socie‘y W.1. 7 p.m. ‘ Waxes’ by Dr. L. Ivan 


Aberdeen: Robert Gordon’s Technical 








Scienc 
J. B 


v. The 


Nee ( 


by Sit 


Hote 


ounds 


ni 


irat 


res 


TESS 





8 January 1955 THE CHEMICAL AGE 201 





Versatility of = 
Heat Exchangers fx 


ys “ (aside 
Pe  oecaer ike DISTILLATION 
COLUMN 








The photograph shows a cc 
quor containing Hydroct 
loric acid evolved, and finally to cool 
! 
all products to room temperartur ad j j 
Products to room temperature Delanium’ Graphite Cubic 


in this istration have been adapted to PREHEATERS 


the above heat transfer operat ns and der 


Heat Exchangers shown 
perform all 


provide compact, robust and 


REBOILER 


POWELL DUFFRYN CARBON PRODUCTS LTD. 
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Next Week’s Events 


mtinued from page 200 


Institute of Fuel 

Manchester: The Engineers’ Club, Albert 
Square, 2.15 p.m. ‘Sulphur Removal and 
Recovery within the Gas Industry’ Papers 
6 and 7 (joint meeting with the Institution 
of Gas Engineers, Manchester and District 
Section) 

Society of Instrument Technology Ltd. 

Glasgow: Natural Philosophy Depart- 
ment, Royal Technical College, 7 p.m. 
Discussion on ‘ Installation of Temperature 
Measuring Instruments.” 





Company News 

continued from page 198 

services rendered relating to the factories 
at Oldbury under orders and forward con- 
tracts placed by British Industrial Plastics 
Ltd. prior to 1 January 1955 and suppliers 
are requested to accept payment from B.I.P. 
Chemicais Ltd. on behalf of this company 


Powell Duffryn Ltd. 


The board of Powell Duffryn Ltd. have 
decided to submit to meetings of the stock- 
holders, to be held on 18 January, a scheme 
for reorganising the capital of the company. 
It is designed primarily to effect a reduction 
on the issued share capital by returning to 
members cash no longer required in_ the 
business. The scheme, briefly, provides for 
repayment of 10s. in the £ on the £3,600.000 
cumulative preference stock, together with a 
premium of Is. per 10s. stock repaid, and 
repayment of 19s. in the £ on the £9,660,471 
ordinary stock with payment of a special 
dividend of 2s. 6d. (less income tax) per £1 
unit of ordinary stock. Among the supple- 
mental provisions is one for the capitalisa- 
tion of £4,347,211 19s. by means of a free 
distribution of nine ordinary shares of Is 
each fully paid to ho!ders of each 1s. ordin 
ary stock or share remaining after the 19s. 
in the £ repayment The result of the 
scheme will be to halve the issued capital of 
the company. 


Thomas Tyrer & Co. Ltd. 


For many vears Thomas Tyrer and Co 
Ltd., a subsidiary company of Albright and 
Wilson Ltd... has been trading as a separate 
entity manufacturing and selling a wide 
range of fine chemicals under its own name 


195 . 


Although the parent company has alws 
maintained a close interest in Thomas Tyre 
activities, it has recently become apparen 
that for the maximum advantage to } 
taken of the group’s research facilities, ap 
for the most efficient use of the sellin 
organisation, an even closer degree of ¢ 
operation will in future be desirable tha 
has been possible under the eXISting arrange 
ment Albright and Wilson have accori 
ngly decided to end the activities of Thon 
Tyrer and Co. Ltd. as a separate compan 
trom 31 December 1954. The manufa 
ture of fine chemicals will continue at th 
Stratford works under the same manag 
ment. The selling organisation previous 
located at Stratford will move to the sale 
office at 49 Park Lane, W.1. where it 

proposed to set up a Fine Chemica 
Division of Albright and Wilson Ltd. Th 
division will be under the direction 

Mr. A. W. R. Chandler. 





Market Reports 


LONDON..—A_ steady call for supplies } 
been reported from most sections of t 
market, and there has been a certain amou! 
of buying for stock rather than for imm 
diate requirements. Firm prices have be 
maintained for the soda products and quot 
tions are unchanged. Contract rates | 
oxalic acid remain unchanged. The Ne 
Year has begun with a number of items 
none too plentiful supply, among which 
citric acid, tartaric acid, hydrosulphite 
soda, and sodium silicofluoride. The ¢ 
tar products market is firm, available sup 
plies of most items finding a ready outk 
Quotations for cresylic acid, other than! 
bulk quantities, are slightly dearer 


MANCHESIER. ~Although not yet back 
full swing after the seasonal slackness © 
Manchester market for heavy chemicals? 
been fairly active during the past week. A 
ditional inquiries have been dealt with 
both home and export accounts and dome 
tic users of the alkalis, as well as the pols 
immonia and magnesia compounds, 
been calling for reasonably good quantits 
against contracts. Prices generally are 0% 
steady to firm basis. A quiet movemen! 
the fertiliser materials has been reported. ' 
the market for the tar products a steady ¢ 
for most lines has been resumed 
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A SELECTION FROM OUR RANGE : 


Acetanilide 
Acetophenone 


Amylcinnamic Aldehyde 


Anethol 
Anisaldehyde 

Azo Benzene 
Benzaldehyde 
Benzoic Acid 
Benzoyl Chloride 
Benzyl Acetate 
Benzyl Alcohol 
Benzyl Benzoate 
Benzyl Chloride 
Benzylidene Acetone 
Bromstyrol 
Cinnamic Aldehyde 
Citral 


W. J. BUSH & CO., LTD. 


LONDON, E.8, ENGLAND 
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my 
Citronellol \) 
Coumarin 
Diphenylmethane 
Eucalyptol 
Eugenol 
Geraniol 


Guaiacol 
Hydroxybenzoic Esters 
Hydroxycitronellal 
lonone 

Linalyl Acetate 
Methoxyacetophenone 
Phenylacetamide 
Phenylacetic Acid 
Rosone 

Sodium Benzoate 
Terpineol 





Factories Hackney, Mitcham, Widnes, Tottenham, Witham. Branct es 


New York, Montreal, Johannesburg, Melbourne, New Zealand. California 
g. 7 > 
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CLASSIFIED 


SITUATIONS VACANT 


The engagement of persons answering these advertisements 
must be made through a Local Office ‘of the Ministry of 
Labour or a Scheduled Employment Agency if the applicant 
ts a man aged 18-64 inclusive, or a woman aged 18-59 
inclusive, unle he or she r the ¢ mployment, is excepted 
from the provisions of the Notifications of Vacancies 
Order, 1952 : 


A BOAKE, ROBERTS & CO. LTD., LONDON, E.15, 
42° require SENIOR CEERISTS for their Process 


Development Dept These appointments would appeal 
to qualified men with sor ( irs experience of rganic 
chemistry, seeking the opportunity to lead a team in 
Geveloping new projects from laboratory to plant seale 
so as to provide nev vr impr poe products rhe 
minimum salary envisag 1 is £800 per annum. Write, 
giving details ns ot experience, to 


THE vi RSONNEL MAN AG ER. 


yen SIDDELEY MOTORS needs ) 

CRESIST 2 issistant to the Chief Chemist in their 
Rocket Divisi for research in an unusual fleld, with a 
wide rang of materials D vt A.R.LC. essential 
Good prospects Apply ng details of experience to 
Reference CG RLi. “TECHNICAL PERSONNEL 
MANAGER, ARMSTRONG SIDDELEY MOTORS, 
COVENTRY. 





HEMI AL Engineering Company in Westminster 

Adistrict have several vacancies for ASSISTANT 
ENGINEER. ‘eorery itl ire age ibout 25- 30, 
B.Se. standar good kt edge Physics. Mathematics 
and Che aes desirable Understanding of general 
office procedure in advantage The position offers 
excellent opportunities for a man having these qualifica- 
tions, coupled with a keen business outlool Write, 
stating fullest yx I particulars including age 





juired, to BOX No. C.A. 3375, 
, FLEET STREET, LONDON, 


qualifications and s 


THE CHEMICAL AGE, 
E.C.4. 


(CHEMIST approximate B.S standard required for 
4the Chemical Labora THE RUBBER RE- 
GENERATING CO. LTD., 


manufacture 1 wide 
variety of materials for the rubber trad \ ns 
are invited from suitably qualifled persons full il 
ury out ac rate analyt | work Excellent spects 
Staff Bonus Pension and Lif Assurane schemes 
Replies, giving deta f age, education and experiencs 


should be PERSONNEL MANAGER, THE 
RUBBER REGENERATING CO. LTD., FIRST AVENUE, 
TRAFFORD PARK, MANCHESTER. 


iddressed to 


OHNSON, MATTHEY & CO. LIMITED 
GRADUATE CHEMISTS, »-35, for the re 


laboratories of the Cera ID I i } N 
Midtar 

One man is required for investigat 
and experienc f the paints or plastics ind 
be ce dered i g 

rt second ma req f j 
ceramic colours fo rv ind 

The appointments will be made to the permatr 

ind carry full superannuatior Salarv accord 
qualification nd experience, Writ 


particulars of age, education and experien THE 
SECRETARY, JOHNSON, MATTHEY & CO. LTD., 
78 HATTON GARDEN, E.C.1. 
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ADVERTISEMENT! 


SITUATIONS VACANT 
(CHEMIST TECHNOLOGIST required 6 Blemgie seen 
“REGENERATING CO. LTD., to take charg 
testing of rubber and allied’ materials for bulk 
and development work. Applic 
works and laboratory experi 
A.1.R iI. standard ixcellent | 1 
Staff Bonus Pension and Lif Ass Irance § 
Replies, giving detai f ion and exper 
should be addressed to PERSONNEL MANAGER, THE 
RUBBER REGENERATING CO. LTD., FIRST AVENUE 
TRAFFORD PARK, MANCHESTER. 
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HER MAJESTY’S OVERSEA CIVIL SERVICE 
V'Giemist Departments of (a) 
tuist Departmet 


8/01 und Federation f Mal 
97/60/01 


QUALIFICATIONS 
‘ Honou leg 


{ I I nm Che ( Ass t 
Rova ] f (¢} r Ag 
0 irs 

(b) Honours degree in Chemistry with Ass 
Fellowship of Royal Institute of Cher 

il } i 1 } ri l = I int | 

Scie l ology I ud Dri ind W 
Ba t Pha ( 
WOT n™M or res i r n | 
Ph.D I iral 1 raduat 


Age 
DUTIES 
i) (seneral analy il and research work 

food, drugs, industrial chemistry. Supervis 


African Chemical statt 


(b) General analytical and consultative work 
foods, drugs, water and .petroleum 
nalvsi md exXaminatior i exhibits 
evidence Insp tion of petrolew 
and ¢ 
a oF ‘APPOINTMENT : ; 
( s in the sea £slb-t . 
pl f Vib i ine t pre I P 
I th sala n ‘ £735 t 
il l I idd ” im 3 
t ‘ e¢ | 7 
f I t 1 I y R 
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Apply in writ the 
MENT, COLONIAL OFFICE, GREAT SMITH STREET 
ns S.W.1., givin riefl re, qualifications 4 


Mer the refer 





"HE UNITED KINGDOM ATOMIC ENER 
AUTHORITY, ALDERMASTON, BERKS, 
SENIOR EXPERIMENTAL OFFICER to advis 
ind scientifi iff o1 ife worku ' rat 


pina 4 vom SENIOR = & 
RECRUITM..NT O FFICER, A. W. R. E., "ALDERMASTON 
BERKS. « 
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SITUATIONS VACANT 


THE UNITED KINGDOM ATOMIC ENERGY 
AUTHORITY, ALDERMASTON, BERKS, requires 
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SENIOR RECRUITMENT OFFICER, ATOMIC 
WEAPONS RESEARCH yet oe, ALDER- 
MASTON, BERKS. Quot: ‘ WG. 


FOR SALE 





CHA! OAL, ANIMAI AND VEGETABLE 
“horti tural, burning filtering disinfecting, 
me lating; also lumps ground and granulated; 
4 contractors to H.M. Government 


THOS HILL-JONES, LTD., ‘*‘ INVICTA ”’ WORKS, 

BOW COMMON LANE, LONDON, E. TELEGRAMS 

* HILL-JONES, BOCHURCH LONDON. *’ TELEPHONE 
» EAST. 


Economic BOILERS, Two Brand New 14 ft. by 8 ft 
yy 150 Ib. wep IMMEDIATE DELIVERY 
400 other Boilers in stock 

STAINLESS PRESSURE TANK, 19 ft. by 5 ft. diam., 
110 lb. w.p. Unused 

STAINLESS PANS: four 60 gall. double jacketted ; 120 
gallon jucketted with agitator, 350 gallor 

rwo » ft. long by 9 ft. diam. Lead-lined TANKS. 

Two f dbent WATER-DRIVEN CENTRIFUGES, 

; 10 diam., 12 in. deep, 1,150 r.p.m 

SIX Alur sium a CON OERSERS, 14 ft. long by 2 ft. 6 in. 
Man Tubes, 3 & in Pe 

FORTY Rive ate d "RECEIVERS, 6 in. long, 5 ft. 6 in 

: d:am., 75 lb. w.p Numerous other sizes. 

Solid Drawn STEEL PIPES, 6 in., 8 in., 10 in., 12 in., 
14in., thousands of feet in stock, plain and flanged. 

CAST- IRON PIPES. 400 yds. 8 in. NEW. Also most 

er sizes, up to 24 in. bore 

VALVES in Stainless, Gunmetal, Enamel Lined 

CAST IRON TANK PLATES, 2 ft. square 500 in stock. 

free Catalogue. “‘Watkins Machinery Record,” available 

FRED WATKINS (BOILERS), LTD., 
COLEFORD, GLOS. 


PHONE 98 STAINES 
i. rey ye ge PRESSURE TANKS, 
> 400 gal. (g 


d 
PORTABLE ELECTRIC STIRRERS, $40/3/50—25 in 
VACUUM. OVENS Jacketed), 8 ft. by 5 ft., 7 ft. by 
by ’ 


me: ft.. 7 ft. by 3 ft. 6 in., and 43 in 
ats ALUMINIUM wre CYL. TANK. 
BALL MILLS 4 ft. 6in. b it. 6 in., and 3 ft. by C 
GARDNER ° ENCLOSED EDGE RUNNER—5 ft. 4 in 
diam. be« 
DUPLEX “Z \ND FIN BLADE PLAIN AND 
> JACKETED TILTING MIXERS. 
omen PUMPS, HYDROS, CONDENSERS, STILLS, 
iNDERS, CRUSHERS, BOILERS AND DRYERS, Etc 


HARRY H. GARDAM & CO., LTD., 
STAINES. 
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FOR SALE 


SELWOOD FOR PLANT 


STORAGE TANKS FOR SALE 
7? oans bie yg ey 


12 000 * elena: 


5,0 il ft. 6 ir Ne 

§ O00 1 tt ‘ } ft. (New 

2,400 ga Z t >In. by oft 

2,000 gal 10 ft. 9 in. by 6 ft. Gin. (New 

1,000 gal 11 ft. t } New is t 
500 ga yi + oll N S 


VERTICAL cy LINDRICAL 


9.000 ¢g } 


250 gal New T.V.( 


RECTANGULAR ENCLOSED 


3.700 gal 

1.550 ga AJumini 

1,200 gal.—8 ft, by 4 fi 
00 ga it it 4 it N 

New 100-1. 1 » 


apy tp pape OPER TOP 
1,20 zal. Sect. Br 


cast 


OVAL—-LORRY MOUNTING 





«,9UU gal su omparti 

° prayed in side 

2.500 gal ngl 

1,500 gal 4-compartment 

1.000 ga ( ndr il 4 mipa nt 

1,000 gal single compartmen mplet vith eam 
cour X ir trans] t fT 

600 gal 4-compartment Vv 

450 gal single compartment 

200 gal galvanised (6 off 


WILLIAM R. SELWOOD, LTD., 
CHANDLERS FORD, 
HANTS. 

PHONE 2275. 


MORTON, SON AND WARD, LIMITED. 
Invite inquiries for 
*“MORWARD™"™’ MIXERS 
U SHAPI D TRUCCH MIXERS i 





mild made n all ¢ ia eted 
paddle ted ) 
JACKETED and UNJACKETED, n stainless ste¢ 
mild steel, mad le t juirements \ f and 
i i witl i I I y 


JACKETED PANS 
100g 150u.. ar + 2002. NEW in mild 


‘ mut mixing ge I 
STORAGE TANKS, PANS, made t 
or mold steel 
HYDRO ‘EXTRACTORS varving eS, St i-hand 
‘ yndit 


PUMPS 
\ selection of new =OnO md 


in 


MORTON, SON AND WARD, LIMITED 
WALK MILL, 
DOBCROSS, NR. OLDHAM, 
LANCS. 


Phone Saddl 


SACK AND BAG MERCHANTS AND MANUFAC- 


TURERS. New and reconditioned for Home and 
Export e JUTEX for sack repairi ALTRINCHAM 


JUTE LTD, WRIGHT STREET, BROADHEATH, 
ALTRINCHAM, CHESHIRE. Al Trincham 4560 
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FOR SALE 


600 


lg yg teen atin STEAM- JACKETED VACUUM DRIER 





irg ipprox. 23 ft. long, 4 ft. dian 
fitted ge p Ag volving reel of ten 4 in. diam 
steel laben surrounding central tul heated by 
live steam with intermediate p vddke s fitted for 
agitation. Steam jacket suitable w king 10 ot 
2 atmospheres. Drier o ch type mounte 
ou three cradles and fit nie opening 
with lever operated doors ) with cor 
denser ill fittings and horizontal wet vacuur 
pumy 
COMPLETE VACUUM DRYING PLANT by Scott 
mmprising horizon and drier approx. 35 ft 
ong by 6 ft \ th ervice feed hoppers, shaker 
feeder, condensate receivers for hotplates, vacuun 
tugmentor kek nill screening and finished 
material hoppers, tailings elevator, wet and dry 
vacuun 1 ‘lant fully motorized with 
flamep! iipmen Dri f tl 
ind | t 1 witl hre nd 


GEORGE COHEN, SONS & CO., LTD., 
WOOD LANE, LONDON, W.12. 


[el “} mherds Bush BO7 nd 
STANNINGLEY, NR. LEEDS. 
rel. : Pu 2241 


Pv song eage-p NEW STERILISING VESSELS 


4 ft “Posi ve-driven EDGE RUNNER MILL 


ine S. 2 WERNER MIXER with pan approx. 2 ft. | 
wo steam ackete d CAST-IRON FILTER PRESSES 


2 ft. 4 in ju 
— SORNSOR CAST-IRON FILTER PRESSES 
GARDNER MIXERS vad Mixers and Sifters « 
G,”’ H and experiments 
HYDRO EXTRACTORS 24 in 0 in. and 36 in 
[wo Gar ! Stearn-jacketed MIXERS. 
Pwo 18 in ‘KEK PL ATE MILLS- vith feeders,.d 
hins yrs and entablature 
RICHARD S'ZER, LTD., 
ENGINEERS, 


HULL. 
lelephone S174 


HYDRAULIC 


FS, K-COLUMN PRESS fo t 

Suitable for laborator, vor} U p-stroke f 
mtained plunger type pump and tank. P gauge 
ead 4 tons per sy. in. Diameter of ran sh in ‘stroke 
1 maximum daylight I — tabl | 

vy Ait weight. about 200 It Photo d de 


F. J. EDWARDS, LTD., 
EUSton 4681 


59, EUSTON ROAD, LONDON, 


M4 RCHANT BROS. TRIPLE GRANITE ROLLER 
MILL. Kolls 9 in diam by 16 in. wide lat motion, 

fast and loose pulleys 3 in. face by 21 in. diam 
£80 

CHANGE PAN PAINT MIXER. Pans 18 in. diam 
22 in. deep. Fast and loose pulleys 24 in. face t 
10 in. diam. £35 0d condition 
THOMPSON & SON (MILLWALL), LTD., 

CUBA STREET, MILLWALL, E.14. 
Tel. EAST 1844. 


Janua vy [95 


FOR SALE 


2 VERTICAL ALUMINIUM TANKS 


ich 9 ft. diam. by 10 ft. d ep 

Capacity 4,000 galls. each approx i | 
Stainless Steel Covers | 
Inspection at ir works 


MADEN & McKEE LTD.. 
317, PRESCOT ROAD, 
LIVERPOOL, 13. . 








WANTED 


| pate nage BY- hp gpec ne aaa 
Londo , Ww be | ised re ive part 
f anv bv-pr ducts, vaste materials 


1ispos 
dis} 


WORK WANTED & OFFERED | 


CRUSHING, GRINDING, MIXING and DRYING 
“the trade 
THE CRACK PULVERISING MILLS LTD 
Plantation House, 
Mincing Lane, 
London, E.C.2. 


GRINDING, CRUSHING AND GRADING 
FINE GRINDING LTD., 
BLACKHOLE MINE, EYAM 
TELEPHONE: EYAM 227 


PULVERISING 

other materia for the trad with im lf 
wharfage, and ve facilitie THOS. HILL-JONES 
LTD., ‘‘ INVICTA WORKS, BOW COMMON LANE 
LONDON, E. TELEGRAMS * HILL- JONES 
BOCHURCH LONDON.’ TELEPHONE: 3285 EAST 


PATENTS & TRADE MARKS 


7INGS P ATEN’ AGENCY, LTD., B. T. King 

A.M.1. Mec t Patent Agent Ll46a, Queen Victor: 
Street, Lon 10 VI E.C.4 ADVICE Handbook 
Censultation free. Phone City 6161 


PREMISES WANTED 
We want t is LIGHT agg eng 3 FACTORY, 
Publ r = te busines Counties 
ferred. (roing meern with ane juipment 
details propert et in ful n tid nee BOX 5 
C.A. 3376, THE CHEMICAL AGE, 154, FLEET STREET 
LONDON, E.C.4. 


For Classified Advertising 
THE CHEMICAL AGE 
PULLS IN RESULTS 














RED 


RYING for 


LL-JONES 
ON LANE 
LL-JONES 
285 EAST 


FACTORY. 


I! 


"BOX 5 
T STREET 
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STAINLESS STEEL 


VESSELS 


50 . each carriage paid 
in dozens 

55 . each plus 2/6 car- 

> riage and packing 

— wi smaller numbers 






Capacity 6 gallons 


} 

j { , ; 

| | j ierxtl 11” deep 

| | side 

j Complete with lid as 

| | illustrated plus inner 

| S ‘ j anti-splash lid. Handle 
, j P swivels flat thus securing 

Bi Me lids when in transit 

Ex M.O.S. constructed to usual high government 

| specification. Previous use culinary 

j 


| Radius corners, 20 gauge 18/8 stainless steel, every 
esse despatched in sound serviceable condition 


IMMEDIATE DESPATCH 


MYERS. 2 FOULKES (CA) 


tonstone !013 








For all kinds of Acid Lifting, Haughton’s Centrifugal 
and Plunger Pumps in Regulus and Ironac Metal 





Send for Tilustraved List 


HAUGHTON’S METALLIC CO. Ltd. 


30, ST. MARY-AT-HILL, LONDON, E.C.3 




















MAY WE QUOTE for 


STEEL PLATE 
WORK ? 


Our long experience 
and excellent facili- 
ties help us to 
make first class 
Jacketed Pans, 
Stills, Autoclaves, 
etc., which please 
our customers 





let us try to 
please you! 


LEEDS & BRADFORD BOILER Co. Ltd. 
STANNINGLEY - - - Near LEEDS 








SST \ iad LEICH 





f 

t 
r= rit ; 
oe age | CSONS| 
eeceray | METAL 
ee y ty +4 
+ Ortando “10. FE 
¢ St.. BOLTON +4 


C 











CARBOY HAMPERS 


CARBOYS: PACKED CARBOYS 
CARBOY TILTERS AND BARROWS. 
SAFETY CRATES TOP PROTECTORS 








MMM 








MMMMMMMMMMMMMMMMM 
New Revised 


SELECTRIC SHOCK CARD? 


The Electrical Journal Shock Card, shows, = 


< by means of new illustrations with clear 
Sand concise instructions, how artificial > 
respiration by the Schafer method should $ 


be applied. Supplied varnished and with > 


s cord. GS % 22) 6d.> 
(Including postage in U.K. 3s. 9d.) = 

Ernest Benn Limited > 

Bouverie House, Fleet Street, E.C.4. = 


WWWWWWww WWW WWwWyw ww ww 








for TANKS AND VATS 


INSPECTION 





PITCH PINE 


BREAST AND FILTER PLATES 
INVITED 


MALLINSON AND ECKERSLEY, LIMITED 
PITCHPINE IMPORTERS 

23 BLANTYRE STREET, CHESTER ROAD, MANCHESTER 15 

"Phone: DEANSGATE 5867-8-9 ‘Grams: PITCHPINE MANCHESTER 
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_-ollins Improved 
~ruickshank 


-yanamid Products 





ectric We 
Tay wee 

f e Rr 

c > | 1 5 

Elcontro t 

Elliott, H. J J 

Evere & Co td 





zy Co., Ltd 


Gerrard 


ve 


T., & Co 


Girling, S., & Sons ( 
Gowllands, Ltd 


Greeff, R. W., & Co 


Greenir 





Guest | 





Haller & Phi 


Lt 





Harris (Lostock Gralam) 


Haughton’s Metallic 
Haworth, F. (A.R.C 
Hilger & Watts, Ltd 


Holden, Chris., Ltd 


N & Son 


(The 


R., Ltd 


Ltd 


( 


oope 


td 
1S td 
4 
d 
i 
Cc. ir 
led 
), Ltd 


Holmes Brothers Paint 


Holmes, W. C 
Hopkin & Williams 


Chemical 
ndustrial 
Lid 


mperital 


opad 


ones, Tate & Co., L 


and Techn 


& Co., 


Ltd 


td 


Machi 


Ltd 





er 


y 





46 
BE 


nD 
oo 





oc 


TARON™N 


- oO 


7 
10 
20 








issue 
































K.D.G t ent Co., Ltd 
K.W. Cher a 4 
Kernick & Dr t 
Kestner Evaporator & E ng Co., Ltd 78 
als, Led 99 
Bc er > LtG 20 
J Met WV k td 
Leitct WV ear 4 “Va 
ennox F — oa 
Lind, Pete & . 
4. Jot fs 
" 9 
(The 4 
. uc Ltd 6 
Monsanto Chemicals, Ltd 93 
Myers & F 7 
National Ename Ltd 08 
Neckar Water frener Co., Ltd. (The ! 
Nederlandsch Verkoopk r voo 
Chemische Producten 
Negretti & ambra, Lte 7 
New Metals & Chemic: Ltd 4 





Nordac, Ltd 6 


Paterson Engineering Co., Ltd 


Penrhyn Quarries, Ltd 04 


-} 
Permutit Co., Ltd. (The) 89 
Pharmaceutic Laboratories Geigy | 


(The) 4 


Potter, F. W., & Soar 




















Powell Duffryn Carbon Products, Ltd 20 
Power-Gas Corporation, Ltd. (The 
Priest, Horace, Chemical Engineering Co 
Ltd 
Q.V.F itd 
Richmond Weld g Co 
Sandiacre Screw Co., Ltd The 
Shell Chemicals, Led 
Sieber, James, Equipment Co., Lt ” 
sigm int ove 
spencer 1, Ltd . 
tanton Instr ents, Ltd . 
Stockdale Engineering, Ltd 70 
‘ Ltd 's) 
t Lec 
Thompson lohr Lt 
Tower J. W., & ” 
W.E.X. Traders, Ltd 
Walley, A. L . 
Whitaker, B., & Sons, Ltd 
Widnes Foundry & Engineering > td ? 
Wilkinson Rubber Linatex, Ltd = 
Winn & Coales, Ltd S 
Wolf, Victor, Ltd /0 
Wood, Harold, & Sons, Ltd 
X-Lon Prod 
Zeal, G. H., Ltd ; 
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ZINC D 


be (95-97%, Zinc 


TITANIUM 
DIOXIDE 


TALC 
BARYTES 


PROMPT DELIVERY 


LEONARD BAINES 


& CO. LTD. 
I] OLD HALL ST., LIVERPOOL, 3 












































STILLS 


RECTIFYING 
COLUMNS 
CONDENSERS 


Autoclaves 
Calandrias 








Vacuum Pans 





Boiling Pans 
Pipework, 
Coils, etc. 






































bhone Teleg ams 
ch 2934 “VULCAN” 
LOSTOCK GRALAM 


“VULCAN” 


BRAND 


CARBOY 
HAMPERS 


Immediate delivery 
from stock 


nufacturers 


i ARRIS (:osrock)y ITI) 


| | LOSTOCK GRALAM, NORTHWICH. 























